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Preface to Volume 2 
This volume includes all the musical examples which are associated with the analyses 
contained within the text of Volume 1, as well as the examples which correspond with the 
conclusions chapter. This volume also contains four appendices, its own table of contents 
and a listing of all examples included in Volume 2. The numbering of the examples is in 
two parts separated by a dot: the first part corresponds with the number of the relevant 
analysis in Volume 1 (numbered from 1 to 12); while the second part simply reflects the 
order within the text. 
In the matrices showing the first and second pass hits the words `Octatonic' and 
`Chromatic' have, on occasion, been abbreviated to `Oct' and `Chrom' respectively, in 
order to fit the words into the space available. 
Each analysis begins with the German text of the Lied, and a translation of the text. I am 
indebted to Irene Auerbach for her expert assistance in providing translations. 
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Op. 8 No. 1: Natur 
Heinrich Hart 
Text 
Nacht fließt in Tag und Tag in Nacht, 
der Bach zum Strom, der Strom zum Meer; 
in Tod zerrinnt des Lebens Pracht, 
und Tod zeugt Leben licht und hehr. 
Und jeder Geist, der brünstig strebt, 
dringt wie ein Quell in alle Welt - 
was du erlebst, hab' ich erlebt, 
was mich erhellt, hat dich erhellt. 
All'sind wir eines Baums Getrieb, 
ob Ast, ob Zweig, ob Mark, ob Blatt, 
gleich hat Natur uns alle lieb, 
sie unser aller Ruhestatt. 
Translation 
Night flows into day and day into night, 
the brook to the river, the river to the sea; 
life's splendour dissolves in death, 
and death brings life that is light and noble. 
And every spirit that ardently strives 
pours like a spring into the world - 
what you experience, I have experienced, 
what gave you light gives light to me. 
We are all the growth of one tree, 
be it branch or twig or sap or leaf, 
and nature loves us equally, 
she, the resting place of us all. 
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Op. 8 No. 1: Natur 
Grundgestalt ((x) inversion of a 
(a) xy inv x inv. y 
bar 7aa 
derivation of a 
note that rhythm b' emerges 
(b) bar 30 
b initially in bar 15. 
rhythmic correspondent 
a, inv a 
(c) 
bc 






a cretrograde inversion) 
(h) A -g 
bar 60 inv a inv a' 
Example 1.2: Natur, main variants of the Grundgestalt (Motif a) 
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c b' (truncated) b' 
oar 42 
Op. 8 No. 1: Natur 
Key: 
x: rising semitone 
Grundgetalt (a) inversion of a y: 3-note whole-tone scale 
transformed to semitone 
(i) 
z: rising fifth (dotted rhythm) x 
bar 7 r i w: minor 3rd (dotted rhythm) nv x inv. y span (B-Ab) => w 
a: syncopated rhythmic pattern 
z 
xz 
(without rhythm) w w' y inv x 
(ii) 
bar 14 w span of y triton y' (truncated) 
a (transformed: same intervals 
a (transformed - same pc-set) ý--ý - different direction) inv 
(iii) 
y (truncated) bar 22 
transformed a 
............................. 
x (transformed to semitone) 
(iv) 
bar 30 inv x 
z 
zxy 
(transformed to semitone) (compare beginning of phrase) 
(v) 
(vi) 




a (transformed) inv aaa inv a 
inv a. inya 
(viii) 
aa 
bar 46 free variation - the scalar content suggests 'liquidation'. 
Example 1.3: Natur, developing variations of the Grundgestalt (Motif a) 
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Example 1.4 (ctd. ): Natur, motivic and harmonic analysis (2) 
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Example 1.4 (ctd. ): Natur, motivic and harmonic analysis (3) 
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Example 1.5 (ctd. ): Natur, pitch-class set segmentation (2) 
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Ordered by Hits Ordered by SQUO 
Op. 8 No. 1: Natur 
Pos Genus Hits Members SQUO Pos Genus Hits Members SQUO 
1 9-11 26 156 . 0617 1 6-20/7-35 3 6 . 1852 2 9-7 25 158 . 0586 2 6-33/6-20 3 6 . 1852 3 9-11/3-11 24 110 . 0808 3 6-30/6-20 3 6 . 1852 4 9-11/9-7 24 139 . 0639 4 6-35/6-20 2 4 . 1852 5 3-11 24 156 . 0570 5 4-26/8-23 10 22 . 1684 6 9-3 23 156 . 0546 6 7-35/3-11 12 27 . 1646 7 9-2 23 158 . 0539 7 7-35/4-26 8 18 . 1646 8 3-11/9-7 22 111 . 0734 8 7-35/4-14 9 21 . 1587 9 9-11/9-3 22 136 . 0599 9 6-20/8-25 3 7 . 1587 10 9-11/9-5 22 137 . 0595 10 6-32/8-28 3 7 . 1587 11 3-11/3-7 22 139 . 0586 11 5-27/8-28 3 7 . 1587 12 9-11/9-2 22 139 . 0586 12 6-20/7-31 3 7 . 1587 13 9-7/9-2 22 142 . 0574 13 6-20/8-21 3 7 . 1587 14 9-4 22 154 . 0529 14 7-35/4-22 9 22 . 1515 15 9-5 22 157 . 0519 15 4-26/8-6 6 15 . 1481 16 3-7 22 158 . 0516 16 6-32/7-31 4 10 . 1481 17 9-11/3-7 21 111 . 0701 17 6.20/8-28 2 5 . 1481 18 9-7/3-7 21 111 . 0701 18 4-26/8-9 2 5 . 1481 19 9-7/9-6 21 120 . 0648 19 4-26/8-25 2 5 . 1481 20 9-11/9-10 21 127 . 0612 20 7-35/3-7 11 28 . 1455 21 9-6 21 128 . 0608 21 7-35/4-27 7 18 . 1440 22 9-10/9-5 21 131 . 0594 22 8.23/4-14 11 29 . 1405 23 9-11/9-4 21 133 . 0585 23 8-23/4.22 11 29 . 
1405 
24 9-10 21 136 . 0572 24 8-26/4-14 12 32 . 1389 25 9-5/9-3 21 137 . 0568 25 4-27/8-23 9 24 . 
1389 
26 9-11/9-8 21 137 . 0568 26 7.35/3-9 9 
24 . 1389 27 9-7/9-3 21 139 . 0560 27 7-35/4-20 6 16 . 
1389 
28 9-7/9-5 21 139 . 0560 28 6-20/7.15 3 8 . 
1389 
29 9-8/9-5 21 150 . 0519 29 5-34/8-28 3 8 . 1389 30 9-8 21 159 . 0489 30 6.20/7.8 3 8 . 1389 
Example 1.8: Natur, Section 1, K'E intersection listings 
Ordered by Hits Ord ered by SQUO Pos Genus Hits Members SQUO Pos Genus Hits Memb ers SQUO 
1 3-2 24 158 . 0542 1 6-7/6-1 4 6 . 2381 2 9-4 23 154 
. 0533 2 5-8/8-8 6 12 . 1786 3 9-7 23 158 . 0520 3 8-20/4-1 3 6 . 1786 4 9-2 23 158 . 0520 4 6-20/6-7 2 4 . 1786 5 3-8 23 159 . 0517 5 4-1/9-12 2 4 . 1786 6 9-3/9-2 22 139 . 0565 6 6-1/8-8 7 15 . 1667 7 9-7/9-2 22 142 . 0553 7 5-1/8-14 5 11 . 1623 8 9-3 22 156 . 0504 8 5-1/9-9 4 9 . 1587 9 9-5 22 157 . 0500 9 5-1/8-20 4 9 . 1587 10 9-8 22 159 . 0494 10 5-1/9-11 4 9 . 1587 11 3-1 21 128 . 0586 11 6-7/5-1 4 9 . 1587 12 9-11/9-7 21 139 . 0540 12 6-7/4-1 6 14 . 1531 13 9-7/9-3 21 139 . 0540 13 8-19/4-1 3 7 . 1531 14 3-3/3-2 21 139 . 0540 14 5-8/8-20 5 12 . 1488 15 3-8/3-5 21 150 . 0500 15 6-7/7-26 5 12 . 1488 16 9-11 21 156 . 0481 16 6-1/7-7 5 12 . 1488 17 3-3 21 156 . 0481 17 5-8/8-7 5 12 . 1488 18 3-5 21 157 . 0478 18 6-7/7-23 5 12 . 1488 19 9-2/3-2 20 111 . 0644 19 7-Z17/5-1 5 12 . 1488 20 9-7/3-2 20 113 
. 0632 20 7-7/5-1 5 12 . 1488 21 9-4/9-1 20 122 . 0585 21 5-1/8-8 6 15 . 1429 22 9-1 20 128 . 0558 22 5-1/8-19 4 10 . 1429 23 9-10/9-7 20 129 . 0554 23 6-7/4-3 4 10 . 1429 24 9-8/9-4 20 133 . 0537 24 6-7/8-3 4 10 . 1429 25 9-4/9-2 20 134 . 0533 25 6-7/5-8 4 10 . 1429 26 9-7/9-4 20 134 . 0533 26 5-1/8-17 4 10 . 1429 27 9-5/9-4 20 135 . 0529 27 8-25/4-1 2 5 . 1429 28 9-10 20 136 
. 0525 28 6-2/8-8 9 23 . 1398 29 9-8/9-7 20 139 . 0514 29 6-7/8-8 7 18 . 1389 30 9-11/9-2 20 139 . 0514 30 6-7/5-4 7 18 . 1389 
Example 1.9: Natur, Section 2, K'E intersection listings 
Page 22 
Op. 8 No. 1: Natur 
Ordered by Hits Ordered by SQUO 
Pos Genus Hits Members SQUO Pos Genus Hits Members 
1 3-4 42 154 . 0568 1 6-20/4-21 5 7 2 3-7 42 158 . 0554 2 7-Z37/4-26 12 17 3 3-11 41 156 . 0548 3 7-Z37/4-27 10 15 4 3-2 41 158 . 0541 4 7-21/4-21 6 9 5 3-7/3-4 40 134 . 0622 5 6-Z26/4-28 6 9 6 3-11/3-7 40 139 . 0600 6 6-Z48/4-28 6 9 7 3-6 39 128 . 0635 7 6-33/6-20 4 6 8 3-11/3-4 39 133 . 0611 8 7-35/4-28 4 6 9 3-4/3-2 39 134 . 0606 9 7-Z37/4-20 12 19 10 3-7/3-2 39 142 . 0572 10 7-35/4-20 10 16 11 3-6/3-2 38 120 . 0660 11 6-20/5-34 5 8 12 3-8 38 159 . 0498 12 4-19/8-6 5 8 13 4-11/3-2 37 103 . 0748 13 4-26/8-5 5 8 14 4-11/3-6 37 103 . 0748 14 7-21/4-25 5 8 15 4-11/3-7 37 103 . 0748 15 6-Z26/4-3 13 21 16 4-11/3-4 37 103 . 0748 16 6-Z26/5-1 8 13 17 4-11 37 106 . 0727 17 7-35/4-26 11 18 18 3-6/3-4 37 117 . 0659 18 7-Z38/4-21 9 15 19 3-7/3-6 37 120 . 0642 19 7-Z37/4-25 6 10 20 3-11/3-2 37 139 . 0555 20 6-7/4-3 6 10 21 3-3 37 156 . 0494 21 6-Z26/6-20 6 10 22 3-11/3-9 36 121 . 0620 22 7-35/4-17 6 10 23 3-8/3-7 36 139 . 0540 23 7-35/4-19 6 10 24 3-8/3-5 36 150 . 0500 24 7-22/4-21 6 
10 
25 3-5 36 157 . 0478 25 8-6/3-12 3 
5 
26 9-7 36 158 . 0475 26 8-26/4-25 3 
5 
27 4-11/3-11 35 94 . 0776 27 8-26/4-9 3 
5 
28 4-14/3-11 35 104 . 0701 28 6-Z26/4-27 16 
27 
29 4-14 35 107 . 0681 29 7-Z37/4-21 10 
17 
30 3-11/3-6 35 112 
. 0651 30 6-Z26/4-9 10 
17 

































Op. 8 No. 1: Natur 
Genera for Op. 8 No. 1: Section 1 
Fortean system 





























Hits 11 13 21 
SQUO 0.0112 0.0049 0.0050 0.0163 0.1023 
Genera for Op. 8 No. 1: Section 1 
Proposed genus system 





























Hits 2 2 21 2 
SQUO 0.0096 0.0142 0.1023 0.0086 
Genera for Op. 8 No. 1: Section 1 
K*/Kd genera system. 
PCSet Hits 7-21 7-35 8-10 8-22 8-23 8-26 8-27 
3-11 1 o 
3-12 1 o 
4-2 1 o 
4-26 1 o 
4-27 1 o 
5-11 1 0 
5-23 1 o 
5-26 1 0 
5-27 1 o 
5-29 1 0 
5-32 1 0 
5-34 1 0 
6-1 1 o 
6-15 1 o 
6-20 1 0 
6-30 1 
6-32 1 0 
6-33 1 0 
6-Z19 1 o 
6-Z25 1 0 
6-Z26 1 o 
6-Z29 1 0 
6-Z44 1 0 
7-23 1 0 
7-31 1 o 
7-35 1 0 
7-Z36 1 o 
Second pass 
Hits 3 12 1 1 4 4 2 
SQUO 0.0174 0.1034 0.0046 0.0035 0.0206 0.0172 0.0069 
Example 1.11: Natur, Section 1, Fortean, PGS and K*/Kd genera system, reduced matrix 
Page 24 
Op. 8 No. 1: Natur 
Genera for Op. 8 No. 1: Section 2 Genera for Op. 8 No. 1: Section 2 
PCSet Cl G2 G5 G6 G7 G8 PCSet 6-Z19/44 4-21+ Chromatic G12 
3-1 o 3-1 o 
4-1 o 4-1 o 
4-12 o 4-12 o 
4-2 o 4-2 o 
4-3 0 4-3 0 
4-5 0 4-5 0 
4-Z29 o 4-Z29 o 
5-24 o 5-24 0 
5-31 o 5-31 o 
5-4 0 5-4 o 
5-7 0 5-7 0 
5-8 o 5-8 o 
5-z18 0 5-218 o 
6-1 o 6-1 0 
6-22 o 6-22 0 
6-7 o 6-7 0 
6-Zl l o 6-Zl l o 
6-Z28 o 6-Z28 0 
6-Z40 0 6-Z40 0 
7-23 o 7-23 0 
7-26 o 7-26 0 
7-4 0 7-4 0 
7-7 0 7-7 0 
7-Z36 0 7-Z36 0 
8-27 o 8-27 0 
8-3 0 8-3 0 
8-8 o 8-8 0 
9-4 0 9-4 0 
Second pass Second pass 
Hits 1 7 11 7 1 1 Hits 31 14 10 
SQUO 0.0032 0.0217 0.0818 0.0329 0.0048 0.0053 SQUO 0.0139 0.0043 0.0962 0.0470 
Genera for Op. 8 No. 1: Section 2, K*/Kd genera system 
PCSet Hits 5-1 6-7 6-Z10 7-1 7-2 8-6 8-10 8-25 
3-1 1 0 
4-1 1 o 
4.12 1 0 
4-2 1 o 
4-3 1 0 
4-5 1 0 
4-229 1 o 
5-24 1 0 
5-31 1 o 
5-4 1 0 
5-7 1 0 
5-8 1 o 
5-218 1 0 6-1 1 o 
6-22 1 0 
6-7 1 o 
6-Z 11 1 0 
6-Z28 1 0 
6-Z40 1 0 
7-23 1 0 
7-26 1 o 
7-4 1 o 
7-7 1 o 
7-Z36 1 o 
8-27 1 0 
8-3 1 0 
8-8 1 0 
9-4 1 o 
Second pass 
Hits 1 7 2 8 4 13 2 
SQUO 0.0083 0.0926 0.0117 0.0664 0.0220 0.0044 0.0132 0.0115 
Example 1.12: Natur, Section 2, PGS and Fortean genera system, reduced matrix 
Page 25 
Op. 8 No. 1: Natur 
Genera for Op. 8 No. 1: Section 3 
PCSet Hits 4-21+ Chromatic 4-19/17 G12 
3-11 1 o 
4-19 1 o 
4-21 1 o 
4-27 1 o 
4-3 1 o 
4-5 1 o 
5-1 1 0 
5-23 1 0 
5-27 1 0 
5-32 1 0 
6-1 1 0 
6-14 1 0 
6-15 1 0 
6-2 1 0 
6-32 1 0 
6-33 1 0 
6-5 1 o 
6-8 1 o 
6-9 1 0 
6-Z25 1 o 
6-Z26 1 0 
6-Z29 1 0 
6-Z3 1 o 
6-Z44 1 0 
7-2 1 0 
7-21 1 0 
7-23 1 0 
7-26 1 0 
7-27 1 0 
7-29 1 0 
7-3 1 0 
7-33 1 0 
7-35 1 0 
7-Z38 1 0 
8-13 1 0 
8-19 1 0 
8-23 1 0 
8-26 1 0 
8-4 1 0 
8-6 1 0 
8-Z29 1 o 
9-1 1 o 
9-11 1 0 
9-12 1 o 
9-4 1 0 
9-5 1 0 
9-7 1 o 
9-8 1 0 
Second pass 
Hits 7 6 21 14 
SQUO 0.0176 0.0240 0.0729 0.0384 
Example 1.13: Natur, Section 3, PGS, reduced matrix 
Page 26 
Op. 8 No. 1: Natur 
Genera for Op. S No. 1: Section 3, Subsection 3 
Fortean Genera system 
PCSet Hits G2 G4 G5 GIO G12 
4-21 1 o 
5-27 1 o 
5-32 1 o 
6-32 1 o 
6-33 1 0 
6-5 1 0 
6-9 1 0 
6-Z26 1 0 
6-Z44 1 o 
7-21 1 0 
7-23 1 0 
7-33 1 o 
8-19 1 o 
8-Z29 1 0 
9-1 1 o 
9-12 1 o 
9-8 1 0 
Second pass 
Hits 3 5 1 7 1 
SQUO 0.0153 0.0891 0.0123 0.0606 0.0077 
Genera for Op. 8 No. 1: Section 3, Subsection 3 
Proposed genera system 
PCSet Hits 6-Z19/44 7-35+ 4-21+ Chromatic 4-19/17 
4-21 1 o 
5-27 1 o 
5-32 1o 
6-32 1 0 
6-33 1 0 
6-5 1 0 
6-9 1 0 
6-Z26 1 0 
6-Z44 1 0 
7-21 1 o 
7-23 1 0 
7-33 1 0 
8-19 1 0 
8-Z29 1 0 
9-1 1 0 
9-12 1 0 
9-8 1 0 
Second pass 
Hits 1 2 11 12 
SQUO 0.0076 0.0250 0.0780 0.0113 0.0196 
Example 1.14: Natur, Section 3 Subsection 3, PGS and Fortean genera system, 
reduced matrix 
Page 27 
Op. 6 No. 1: Traumleben 
Julius Hart 
Text 
Um meinen Nacken schlingt sich 
Ein blütenweißer Arm. 
Es ruht auf meinem Munde 
Ein Frühling jung und warm. 
Ich wandle wie im Traume, 
als wär mein Aug' verhüllt. 
Du hast mit deiner Liebe 
All' meine Welt erfüllt. 
Die Welt scheint ganz gestorben, 
Wir beide nur allein, 
Von Nachtigall'n umklungen, 
im blühenden Rosenhain. 
Translation 
Around my neck 
a blossom-white arm winds itself. 
On my mouth springtime 
rests, young and warm. 
I walk as in a dream, 
as though blindfolded. 
With your love 
you have filled all my world. 
The world seems quite dead, 
only we two alone, 
surrounded by the nightingales' song 
in the blooming rose-garden. 
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Example 2.1: Traumleben, sectional and phrase structure 
Page 29 









.. . -- ,o -t -- t I L-- 
71 
eo 






. -. ..., ... ... 
... 
. -, ... .ý ... ... 
Example 2.2: Traumleben, developing variation 
iz 
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Example 2.3: Traumleben, chordal structure (1) 
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Example 2.3 (ctd. ): Traumleben, chordal structure (2) 
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Example 2.4 (ctd. ): Traumleben, pc-set segmentation (2) 
C' N 
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Op. 6 No. 1: Traumleben 
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Op. 6 No. 1: Traumleben 
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Op. 6 No. 1: Traumleben 
Genera for Op. 6 No. 1: Phrase 1 Genera for Op. 6 No. 1: Phrase 1 
Fortean genera system Proposed genera system 
PCSet G2 G5 G7 G9 G10 PCSet 7-35+ OctatonicChromatic G12 4-28+ 
3-11 o 3-11 o 
4-1 o 4-1 o 
4-14 o 4-14 o 
4-2 o 4-2 o 
4-21 o 4-21 o 
4-Z29 o 4-Z29 o 
5-19 o 5-19 o 
5-25 o 5-25 o 
5-Z38 o 5-Z38 o 
6-1 o 6-1 o 
6-8 o 6-8 0 
7-19 o 7-19 0 
7-26 o 7-26 0 
8-1 o 8-1 o 
Second pass Second pass 
Hits 251 5 1 Hits 514 31 
SQUO 0.0124 0.0744 0.0097 0.0518 0.0105 SQUO 0.0760 0.0179 0.0549 0.0282 0.0179 
Example 2.7: Traumleben, Phrase 1, PGS and Fortean genera system, reduced matrix 
Genera for Op. 6 No. 1: Phrase 2 
PCSet Hits 6-Z19/44 Octatonic Chromatic 4-19/17 4-28+ 
3-1 1 o 
3-11 1 0 
4-1 1 0 
4-18 1 o 
4-20 1 o 
4-26 1 o 
4-Z29 1 o 
5-Z38 1 o 
6-1 1 o 
6-14 1 0 
6-Z42 1 0 
6-Z45 1 o 
7.10 1 0 
7.19 1 0 
7.7 1 o 
7-Z17 1 o 
8-3 1 0 
8-9 1 0 
Second pass 
Hits 4 4 3 16 
SQUO 0.0289 0.0556 0.0321 0.0093 0.0833 
Example 2.8: Traumleben, Phrase 2, PGS, reduced matrix 
Page 37 
Op. 6 No. 1: Traumleben 
Genera for Op. 6 No. 1: Phrase 3 
PCSet Hits 7-35+ Octatonic Chromatic G12 4-28+ 
3-1 1 o 
3-11 1 o 
4-1 1 o 
4-2 1 0 
4-20 1 o 
4-26 1 o 
4-27 1 o 
4-Z29 1 o 
6-27 1 o 
6-Z39 1 o 
7-19 1 o 
7-31 1 0 
7-7 1 o 
8-3 1 0 
9-5 1 0 
Second pass 
Hits 1 6 41 3 
SQUO 0.0142 0.1000 0.0513 0.0088 0.0500 
Example 2.9: Traumleben, Phrase 3, PGS, reduced matrix 
Genera for Op. 6 No. 1: Phrase 4 Genera for Op. 6 No. 1: Phrase 4 
Fortean genera system Proposed genera system 
PCSet G2 G5 G7 G12 PCSet Chromatic G12 4-28+ 
4-1 o 4-1 o 
4-2 o 4-2 o 
5-1 o 5-1 o 
5-24 o 5-24 0 
5-Z38 o 5-Z38 0 
6-15 0 6-15 0 
6-22 o 6-22 0 
6-27 o 6-27 0 
6-30 o 6-30 0 
6-Z13 o 6-Z 13 0 
6-Z3 o 6-Z3 o 
7-27 o 7-27 0 
7-Z36 o 7-Z36 0 
8-1 o 8-1 o 
8-22 o 8-22 0 
9-7 0 9-7 0 
9-8 o 9-8 0 
Second pass Second pass 
Hits 18 6 2 Hits 5 10 2 
SQUO 0.0051 0.0980 0.0477 0.0155 SQUO 0.0566 0.0774 0.0294 
Example 2.10: Traumleben, Phrase 4, PGS and Fortean genera system, reduced matrix 
Page 38 
Op. 6 No. 1: Traumleben 
Genera for Op. 6 No. 1: Phrase 5 
Fortean genera system 
















Hits 7 4 3 
SQUO 0.1042 0.0376 0.0282 
Genera for Op. 6 No. 1: Phrase 5 
Proposed genera system 
















Hits 4 9 
SQUO 0.0549 0.0846 
Example 2.11: Traumleben, Phrase 5, PGS and Fortean genera system, reduced matrix 
Genera for Op. 6 No. 1 Phrase 6 and Coda 
PCSet Hits 6-Z19/44 7-35+ Chromatic4-19/17 G12 7-35/34/32 4-28+ 
3-1 1 o 
3-11 1 o 
3-12 1 o 
4-2 1 o 
4-3 1 o 
4-Z29 1 o 
5-1 1 o 
5-11 1 0 
5-16 1 0 
5-21 1 0 
6-32 1 0 
6-Z19 1 0 
6-Z36 1 0 
6-Z47 1 0 
7-1 1 0 
7-19 1 0 
7-21 1 0 
7-26 1 0 
7-34 1 0 
8-2 1 0 
9-11 1 0 
9-7 1 0 
Second pass 
Hits 11 151 1 21 
SQUO 0.0649 0.0097 0.0437 0.0076 0.0060 0.0106 0.0114 
Example 2.12: Traumleben, Phrase 6 and coda, PGS, reduced matrix 
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Op. 6 No. 4: Verlassen 
Hermann Conradi 
Text 
Im Morgengrauen schritt ich fort - 
Nebel lag in den Gassen ... In Qualen war mir das Herz verdorrt - 
Die Lippe sprach kein Abschiedswort - 
Sie stöhnte nur leise: Verlassen! 
Kennst du das Marterwort? 
Das frisst wie verruchte Schande! 
In Qualen war mir das Herz verdorrt - 
Im Morgengrauen ging ich fort - 
Hinaus in die dämmernden Lande! 
Entgegen dem jungen Maientag: 
Das war ein seltsam Passen! 
Mählich wurde die Welt nun wach - 
Was war mir der prangende Frühlingstag? 
Ich stöhnte nur leise: Verlassen! 
Translation 
In the grey of morning I went out- 
mist lay in the alleyways ... In torment my heart was withered - 
the lip spoke no word of farewell - 
it only moaned softly: Forsaken! 
Do you know the word of torment? 
It gnaws like atrocious shame! 
In agony my heart was withered - 
in the grey of morning I went out - 
out into the dawn-lit lands! 
Into the early May morning: 
it was strangely fitting! 
Gradually the world was waking up - 
what was the resplendent spring day for me? 
I only moaned softly: Forsaken! 
Page 40 
Op. 6 No. 4: Verlassen 
Section Text Descriptions Length Bars 
Section 1 Exposition 
1.1 Piano introduction. 2 bars bars 1-2 
1.2 line 1 Antecedent phrase. 2 bars bars 3-4 
1.3 line 2 Consequent phrase. 2 bars bars 5-6 
Section 2 Variaions' 
2.1 2-bar piano interlude: Anacrusis to the new section, 
based on an extension of S. 
2 bars bars 7-8 
2.2 line 3-4 Sequence comprising 2 tropes, each of 2 bars. 4 bars 
- - 
bars 9-12 
2.3 line 5 5-bar phrase based on repetitions of a. An initial 1- 
bar articulation of a is followed by two 2-bar deriva- 
tives. 
T bars bars 13-17 
2.4 line 6 Climactic articulation of the Grundgestalt (conclusion 
of 2.3). 
1 bar bar 18 
2.5 line 7 3-bar cadential phrase. 3 bars bars 19-21 
2.6 Piano repetition of bar 21. 
Section 3 Recapitulations (based on recalls in the ; text 
3.1 Variation on 1.1 2 bars bars 22-3 
3.2 line 8 Recall of 2.2. 2 bars bars 25-26 
3.3 line 9 Recall of 1.2. 1'h bars bars 27-28 
3.4 line 10 Variation of vocal line in 2.2. 1'h bars bars 28-29 
3.5 Repeat of piano of previous bar. 1 bar bar 30 
Section 4 Reiteration oß and S ,,. 4.1 Recall of (3 and S at original pitch (piano introduc- 1 bar bar 31 
tion). 
4.2 line 11 Polyphonic reiteration of motifs at original pitch - 2 bars bars 32-33 
arranged in 2x 1-bar tropes. 
4.3 line 12 Three 1-bar tropes based on simultaneous articulation 3 bars bars 34-36 
of the two motifs. 
4.4 line 13 Two 1-bar tropes based on simultaneous articulation 3 bars bars 37-39 
of the two motifs. Independent vocal line. 
4.5 Piano postlude to section, based on triplet figure 2 bars bars 40-41 
from a. 
Section 5 Final Recapitu ations 
5.1 Piano introduction to final section, based on S. 2 bars 
5.2 line 14 Recall of 1.2. 2 bars bars 44-45 
5.3 line 15 Recall of 3.2. 2 bars bars 46-7 
5.4 Piano recall of 2.2 (and 3.1). 2 bars bars 48-49 
5.5 Varied recall of 2.3, reiterated to effect the final 
cadence. 
5 bars 
Example 3.1: Verlassen, phrase structure 
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Example 3.2: Verlassen, motivic plan (1) 
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a. L3 eo m c2 d co 
Example 3.2: Verlassen, motivic plan (1) 
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Example 3.2 (ctd. ): Verlassen, motivic plan (2) 
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-öwm C'n. t$ eo m 











Example 3.2 (ctd. ): Verlassen, motivic plan (3) 
iý 
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tj oo m cn. Z3 coo m 
Op. 6 No. 4: Verlassen 
5th 
O! T (a) ' 
bar 1, piano RH a (tnplet) 
5th 5th falling semitone 
I 
-a (topfet augmented 
bar 8, vocal line rhythm from 0 
5th 5th freely inverted vanant 
(c) 
bar 13, vocal line 
(d) 
shape retained, intevals from (c) 




triplet bar 28 
bar 25, vocal line (see system b) 
5th 6th 
ij33 
retains fifth, sixth, and triplet of 
former instances 
bar 34, piano RH 
3 Tie - reference to Grundgestalt 
t3 
fig) 
___ fifth fourth lih fourth fifth -fourth 
further variations using fourth, fifth and 'triplet figure 
bar 39, piano RH 
(h) 
44 




bar 50, piano RH 
Example 3.3: Verlassen, developing variations of a 
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Op. 6 No. 4: Verlassen 
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Op. 6 No. 4: Verlassen 
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Op. 6 No 4: Verlassen 
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Op. 6 No 4: Verlassen 
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Op. 6 No. 4: Verlassen 
Genera for Op. 6 No. 4: Section 1 (Proposed genera system) 
After Reduction 
PCSet Hits 6-Z19/44 7-35+ Octatonic Chromatic G12 
3-10 1 0 
3-11 1 0 
3-2 1 0 
3-5 1 0 
4-1 1 0 
4-18 1 0 
4-5 1 o 
5-16 1 0 
5-19 1 0 
5-24 1 0 
5-4 1 0 
5-236 1 0 
6-Z12 1 0 
6-219 1 o 
6-226 1 o 
6.245 1 0 
6-Z49 1 0 
8-5 1 0 
Second pass 
Hits 3 3 921 
SQUO 0.0216 0.0355 0.1250 0.0214 0.0073 
Genera for Op. 6 No. 4: Section 1 
PCSet Hits Cl G3 G5 G9 
3-10 1 0 
3-11 1 0 
3-2 1 o 
3-5 1 o 
4-1 1 o 
4-18 2 (o) (o) 
4-5 1 o 
5-16 2 (o) (o) 
5-19 2 (o) (o) 
5-24 1 o 
5-4 2 (o) (o) 
5-Z36 2 (o) (o) 
6-Z12 2 (o) (o) 
6-Z19 2 (o) (0) 
6-Z26 1 o 
6-Z45 2 (o) (o) 
6-Z49 2 (o) (o) 
8-5 1 0 
Second pass 
Hits 14 10 21 
SQUO 0.0694 0.0694 0.0231 0.0081 
Example 3.8: Verlassen, Section 1, PGS and Fortean genera system, reduced matrix 
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Op. 6 No. 4: Verlassen 
Genera for Op. 6 No. 4: Section 2 (Proposed genera system) 
Reduced 
PCSet Hits Chromatic G12 4-28+ 
4-1 1 o 
4-3 1 o 
5-26 1 o 
5-3 1 o 
5-30 1 o 
5-31 1 o 
5-7 1 o 
5-Z38 1 o 
6-1 1 o 
6-Z12 1 o 
6-213 1 o 
6-Z38 1 o 
7-25 1 o 
7-3 1 o 
8-10 1 0 
8-Z29 1 0 
Second pass 
Hits 7 4 5 
SQUO 0.0841 0.0329 0.0781 
Example 3.9: Verlassen, Section 2, Part 1, PGS, reduced matrix 
Genera for Op. 6 No. 4 Section 2 Part 2 (Fortean genera system) 
Reduced 
PCSet Hits GI G2 G3 G7 G8 
3-11 1 
3-4 1 o 
3-5 1o 
4-13 1 o 
4-14 1 
4-27 1 o 
4-5 1 0 
5-2 1 0 
5-26 1 0 
6-15 1 o 
6-Z19 1 0 
6-Z25 1 0 
6-Z29 1 0 
6-Z3 1 0 
6-Z39 1 0 
6-Z45 1 0 
7-25 1 0 
7-26 1 0 
7-6 1 0 
7-8 1 0 
7-Z18 1 0 
8-12 1 0 
8-13 1 0 





Hits 11 16 132 
SQUO 0.0037 0.0036 0.0833 0.0056 0.0184 0.0123 
Example 3.10: Verlassen, Section 2, Part 2, Fortean genera system, reduced matrix 
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Op. 6 No. 4: Verlassen 
Genera for Op. 6 No. 4: Section 3 
PCSet Hits Octatonic Chromatic 4-19/17 G12 
4-12 1 0 
4-5 1 0 
5-16 1 0 
5-19 1 0 
5-3 1 0 
6-16 1 0 
6-32 1 0 
6217 1 0 
6-Z29 1 0 
6-Z3 1 0 
6-Z36 1 0 
6-Z45 1 0 
6-Z49 1 0 
7-13 1 0 
7-27 1 0 
7-3 1 0 
7-Z17 1 0 
8-11 1 0 
8-16 1 0 
8-19 1 0 
9-10 1 o 
9-3 1 o 
Second pass 
Hits 7 4 92 
SQUO 0.0795 0.0350 0.0682 0.0120 
Example 3.11: Verlassen, Section 3, PGS, reduced matrix 
Genera for Op. 6 No. 4 Section 4 
PCSet Hits 7-35+ 4-21+ Chromatic 4-19/17 G12 4-28+ 
4-1 1 o 
4-13 1 o 
5-21 1 o 
5-34 1 o 
5-4 1 o 
5-Z38 1 0 
6-16 1 o 
6-32 1 0 
6-Z23 1 0 
6-Z25 1 0 
6-Z3 1 o 
6-Z44 1 0 
6-Z45 1 0 
7-10 1 0 
7-19 1 0 
7-23 1 0 
7-25 1 0 
7-28 1 0 
7-29 1 0 
7-31 1 0 
7-32 1 0 
7-9 1 0 
7-Z18 1 0 
7-Z38 1 0 
8-14 1 0 
8-23 1 0 
8-26 1 0 
8-4 1 0 
8-Z29 1 0 
9-2 1 0 
9-8 1 0 
Second pass 
Hits 12 37 6 12 
SQUO 0.0069 0.0078 0.0186 0.0376 0.0255 0.0968 
Example 3.12: Verlassen, Section 4, PGS, reduced matrix 
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Op. 6 No. 4: Verlassen 
Genera for Op. 6 No. 4: Section 5 
PCSet Hits 4-21+ Octatonic Chromatic G12 
3-2 1 0 
3-5 1 0 
4-1 1 0 
4-12 1 0 
4-13 1 0 
4-18 1 0 
4-3 1 0 
4-5 1 0 
4-Z29 1 0 
5-24 1 0 
5-26 1 0 
5-29 1 0 
5-32 1 0 
5-34 1 0 
5-7 1 0 
5-Z38 1 0 
6-Z10 1 0 
6-Z17 1 0 
6-Z24 1 0 
6-Z29 1 0 
6-Z39 1 0 
6-Z49 1 0 
7-24 1 0 
7-28 1 0 
7-34 1 o 
7-5 1 0 
7-9 1 0 
8-11 1 0 
8-Z29 1 0 
Second pass 
Hits 4 10 3 12 
SQUO 0.0166 0.0862 0.0199 0.0544 
Example 3.13: Verlassen, Section 5, PGS, reduced matrix 
Genera for Op. 6 No. 4: Whole Work 
PCSet Hits 6-Z19/44 4-21+ Octatonic Chromatic 4-19/17 G12 4-28+ 
3-10 1 o 
3-11 1 o 
3-2 1 o 
3-4 1o 
3-5 1 o 
4-1 1 o 
4-12 1 0 
4-13 1 o 
4-14 1o 
4-18 1 o 
4-22 1 0 
4-27 1 o 
4-3 1 o 
4-5 1o 
4-Z29 1 o 
5-11 1 0 
5-16 1 o 
5-19 1 o 
5-2 1 0 
5-21 1 0 
5-24 1 0 
5-26 1 0 
5-29 1 0 
5-3 1 o 
5-30 1 0 
5-31 1 0 
5-32 1 o 
Example 3.14: Verlassen, complete work, PGS, reduced matrix (ctd below) 
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Op. 6 No. 4: Verlassen 
PCSet Hits 6-Z19/44 4-21+ Octatonic Chromatic 4-19/17 G12 4-28+ 
5-34 1 o 
5-4 1 o 
5-7 1 o 
5-Z36 1 o 
5-Z38 1 o 
6-1 1 o 
6-15 1 o 
6-16 1 o 
6-32 1 o 
6-Z10 1 0 
6-Z12 1 0 
6-Z13 1 o 
6-Z17 1 0 
6-Z19 1 o 
6-Z23 1 0 
6-Z24 1 0 
6-Z25 1 0 
6-Z26 1 0 
6-Z29 1 0 
6-Z3 1 0 
6-Z36 1 0 
6-Z38 1 0 
6-Z39 1 0 
6-Z44 1 0 
6-Z45 1 0 
6.249 1 0 
7-10 1 0 
7.13 1 0 
7-14 1 0 
7-19 1 0 
7-23 1 0 
7-24 1 0 
7-25 1 0 
7-26 1 0 
7-27 1 0 
7-28 1 0 
7-29 1 0 
7-3 1 0 
7-31 1 0 
7-32 1 0 
7-34 1 0 
7-5 1 o 
7-6 1 0 
7-8 1 0 
7.9 1 0 
7-Z17 1 0 
7-Z18 1 o 
7-238 1 0 
8-10 1 0 
8-11 1 0 8-12 1 0 
8-13 1 0 
8-14 1 0 
8-16 1 0 
8-19 1 0 
8-23 1 0 
8-26 1 0 
8-4 1 o 
8-5 1 0 
8-Z29 1 0 
9-10 1 o 
9-2 1 o 
9-3 1 0 
9-8 1 o 
Hits 3 13 12 9 6 26 22 
SQUO 0.0043 0.0172 0.0330 0.0190 0.0110 0.0376 0.0604 
Example 3.14 (ctd. ): Verlassen, complete work, PGS, reduced matrix 
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Op. 6 No. 5: Ghasel 
Gottfried Keller 
Text 
Ich halte dich in meinem Arm, 
Du hältst die Rose zart, 
Und eine junge Biene tief 
In sich die Rose hält. 
So reihen wir uns perlenhaft 
An einer Lebensschnur, 
Sofreun wir uns, wie Blatt an Blatt 
Sich an der Rose schart. 
Und glüht mein Kuss auf deinem Mund, 
So zuckt die Flammenspur 
Bis in der Biene Herz, das sich 
Dem Kelch der Rose paart. 
Translation: 
I hold you in my arm, 
you hold the delicate rose, 
and the rose holds a young bee 
deep within itself. 
So we range ourselves like pearls 
on a string of life, 
so we rejoice as petal on petal 
forms the rose. 
And if my kiss glows on your mouth, 
so the trail of flame dashes like lightening 
to the heart of the bee 
mating with the chalice of the rose. 
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Op. 6 No. 5: Gbasel 
'x' interlocking 
A'S Key 
a motif (bars 1-2) x: 3 -note chromatic segment x v' y: 2-note chromatic pair 
'a' v: span of a minor third 
z: 2-note scalar segment 
(supertonic-tonic) 
14 Tu' w: 4-note scalar segment 
inv x inv x'z. 
(interval pattern is 2-1-2 ) 
m: 3-note scalar segment 
form (bars 2-4) (interval pattern is 2-1) 
Ivy --ý u: 3-note group (interval pattern 
y 
retrograde of'y' is'falling 3- rising 
1') 
inv 
. . ° ink 
E form (bars 4-6) 
. 1 0. ' ýz 
-.. --"--- T2 of'y' (also extended to'z') 
v )L V. Ivy retrograde'u' 
0 form (bars 6-8) 




8 form (bars 8-13) 
T2 (connecting'u' forms) 
Y ............................ inv'm' variant of'm' 
. -T retrouade of u 
...... " .......: ------- ... . _, I interval of 








mv! m' see bars 4-6 (System 3 above) 
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Example 4.3: Ghasel, transformational plan (1) 
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Example 4.3 (ctd. ): Ghasel, transformational plan (2) 
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Op. 6 No. 5: Ghasel 
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Op. 6 No. 5: Gbasel 
Genera for Op. 6 No. 5: Section 1 
Proposed genera system 
PCSet Hits 7-35+ Chromatic 4-19/17 G12 4-28+ 
4-1 1 o 
4-10 1 o 
4-11 1 o 
5-2 1 o 
5-Z38 1 o 
6-211 1 0 
6-Z12 1 0 
6-Z29 1 o 
6-Z4 1 0 
7-16 1 o 
7-2 1 o 
7-22 1 o 
7-32 1 o 
7-35 1 o 
8-27 1 0 
8-7 1 0 
9-11 1 0 
Second pass 
Hits 2 4 2 4 5 
SQUO 0.0250 0.0452 0.0196 0.0310 0.0735 
Genera for Op. 6 No. 5: Section 1 Genera for Op. 6 No. 5: Section 1 
Fortean system Hybrid system: Fortean with 4-28+ 
PCSet G5 G7 G8 G9 G12 PCSet 4-28+ G12 G5 G8 
4-1 0 4-1 0 
4-10 o 4-10 
4-11 0 4-11 
5-2 0 5-2 0 
5-Z38 o 5-Z38 0 
6-Zl lo 6-Z11 0 
6-Z12 0 6-Z12 0 
6-Z29 o 6-Z29 o 
6-Z4 0 6-Z4 0 
7-16 o 7-16 o 
7-2 o 7-2 0 
7-22 0 7-22 0 
7-32 o 7-32 o 
7-35 0 7-35 0 
8-27 o 8-27 0 
8-7 0 8-7 0 
9-11 o 9-11 0 
Second pass Second pass 
Hits 6 2 2 1 6 Hits 526 2 
SQUO 0.0735 0.0159 0.0173 0.0085 0.0464 SQUO 0.0735 0.0155 0.0735 0.0173 
Example 4.7: Ghasel, Section 1, PGS, Hybrid and Fortean genera system, reduced matrix 
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Op. 6 No. 5: Gbasel 
Genera for Op. 6 No. 5 Sections 2 and 3 Genera for Op. 6 No. 5 Sections 2 and 3 
Fortean genera system Proposed genera system 
PCSet GI G5 G7 G12 PCSet 7-35+ 4-21+ Chromatic G12 
4-10 o 4-10 o 
4-22 o 4-22 o 
6-15 o 6-15 o 
6-27 o 6-27 0 
6-33 o 6-33 o 
6-Z4 o 6-Z4 o 
7-13 o 7-13 o 
7-25 o 7-25 o 
7-35 0 7-35 0 
7-7 0 7-7 0 
7-9 0 7-9 0 
8-22 0 8-22 o 
8-Z15 o 8-Z15 0 
Second pass Second pass 
Hits 231 7 Hits 5512 
SQUO 0.0137 0.0481 0.0104 0.0709 SQUO 0.0818 0.0463 0.0148 0.0202 
Example 4.8: Ghasel, Sections 2 and 3, PGS and Fortean genera system, reduced matrix 
Genera for Opus 6 No 5 Section 4 
Proposed genera system 
























SQUO 0.0224 0.0127 0.0304 0.0263 0.0069 0.0921 
Example 4.9: Ghasel, Section 4, PGS, reduced matrix 
(continued over the page) 
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Op. 6 No. 5: Ghasel 
Genera for Op. 6 No. 5: Section 4 Genera for Op. 6 No. 5: Section 4 
Fortean system Hybrid: Fortean and Proposed Genera systems 
PCSet G3 G5 G6 G7 G10 G12 PCSet G5 G6 7-35+ 4-28+ 
4-1 o 4-1 o 
4-10 o 4-10 0 
4-20 0 4-20 0 
4-22 o 4-22 o 
4-28 o 4-28 0 
5-1 o 5-1 o 
5-13 o 5-13 o 
5-2 o 5-2 o 
6-21 o 6-21 o 
6-27 o 6-27 0 
6-Z12 o 6-Z12 o 
7-13 o 7-13 o 
7-28 0 7-28 0 
7-3 0 7-3 0 
7-32 o 7-32 0 
7-Z17 o 7-Z17 o 
8-10 o 8-10 0 8-12 o 8-12 0 
9-7 0 9-7 0 
Second pass Second pass 
Hits 18 4 3 12 Hits 813 7 
SQUO 0.0066 0.0877 0.0277 0.0213 0.0077 0.0139 SQUO 0.0877 0.0069 0.0336 0.0921 
Example 4.9 (ctd. ): Ghasel Section 4, Fortean and Hybrid genera system, reduced matrix 
Genera for Opus 6 No 5 Section 5 Genera for Opus 6 No 5 Section 5 
PCSet G3 G5 G6 G8 G10 G11 PCSet 7-35+ 4-21+ Chromatic 4-19/17 G12 
3-2 0 3-2 0 
4-22 o 4-22 o 
4-27 0 4-27 0 
5-1 o 5-1 0 
5-21 o 5-21 0 
5-27 o 5-27 o 
5-8 0 5-8 0 
5-Z36 o 5-Z36 o 
6-1 o 6-1 0 
6-20 o 6-20 0 
6-33 o 6-33 o 
6-Z19 o 6-Z19 0 
6-Z24 o 6-Z24 0 
6-225 o 6-Z25 o 
6-Z37 o 6-Z37 0 
6-Z4 o 6-Z4 0 
6-Z43 o 6-243 0 
7-2 o 7-2 0 
7-28 o 7-28 0 
7-3 0 7-3 o 
7-Z12 o 7-Z12 
7-Z18 o 7-Z18 0 8-4 o 8-4 0 
9-4 0 9-4 o 
Second pass Second pass 
Hits 2 4 1 13 3 1 Hits 6 19 4 3 
SQUO 0.0104 0.0347 0.0055 0.0797 0.0184 0.0087 SQUO 0.0532 0.0050 0.0721 0.0278 0.0164 
Example 4.10: Ghasel, Section 5, Fortean and K*/Kd genera system, reduced matrix 
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Op. 6 No. 5: Gbasel 
Genera for Op. 6 No. 5 Section 6 
Proposed genera system 
PCSet Hits 6-Z19/44 4-21+ Chromatic 4-19/17 4-28+ 
3-1 1 o 
4-5 1 o 
5-3 1 o 
5-Z38 1 o 
6-15 1 o 
6-20 1 o 
6-7 1 o 
6-Z28 1 o 
6-Z4 1 o 
7-15 1 0 
7-22 1 o 
7-4 1 o 
7-7 1 o 
8-12 1 0 
8-4 1 0 
8-Z15 1 0 9-10 1 0 
9-12 1 0 
9-4 1 0 
Second pass 
Hits 1 1 9 71 
SQUO 0.0068 0.0063 0.0911 0.0614 0.0132 
Example 4.11: Ghasel, Section 6, PGS, reduced matrix 
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Op. 8 No. 4: Nie ward ich, Herrin, müd 
(Petrarch, translated by Karl August Förster 
Text 
Nie ward ich, Herrin, müd, um Euch zu minnen, 
noch werd ich's sein, weil ich am Leben bleibe; 
vom eigen Hass doch nun ans Land ich treibe, 
und kraftlos macht der Tränen endlos Rinnen. 
Will lieber mir ein schön, weiss Grab gewinnen, 
als daßzur Schmach man Euren Namen schreibe 
aufMarmor mir, trennt sich mein Geist vom Leibe, 
der wohl nunmehr ihm länger wohnet innen. 
Drum, kann mein Herz, in Lieb' und Treu' erfahren, 
Euch, ohn' ihm Qualen zu bereiten, g'nügen, 
lasst diesem Eure Gnade widerfahren. 
Meint Euer Zorn auf andreArt zu siegen, 
er irrt, und wird nie, was er denkt, gewahren; 
das dank, o Lieb, ich mir und deinem Fügen! 
Translation 
My lady, never did I tire of wooing you, 
nor will I weary while I still draw breath, 
yet hatred of myself casts me ashore, 
and ceaseless flow of tears has sapped my strength. 
I'd rather be buried in a beautiful white tomb 
than have your name engraved on marble stone 
to my shame, once my soul has fled this body 
which now does still reside within its frame. 
If then my heart, well schooled in love and faith, 
may satisfy you, without creating suffering for itself, 
grant it your mercy. 
If your rage intends to win in other ways 
it errs and never will achieve its purpose; 
this I will owe, o Love, to myself and to your actions. 
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z x: 3 notes - rising tritone, rising semitone 
Motif y: 
3 notes - falling semitone, falling 3rd. Y z: 3 notes - scalar construct (2-1) 
bar I w: 2 notes - rising fourth (characteristically 
includes'b') 
Rhythmic motifs 
a: 3-note crotchet anacrusis pattern 




ý----ý r---, r---, 
re tition 
Motif S 
bar 12 Y (different interval 
direction) 
re-ordering of'y' 'ZI 
Motif E 
bar 15 WR (Z) Z' 
note the similarity 
of contrapuntal presentation 
to that of a. 
Example 5.1: Nie ward ich, motif-form listing 
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intervallic retrograde 
varied inversion of a 
of'y' 
inv (z) w 
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Example 5.2: Nie ward ich, motivic plan (1) 
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Op. 8 No. 4: Nie ward ich 
--ill 
Example 5.2 (ctd. ): Nie ward ich, motivic plan (2) 
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Op. 8 No. 4: Nie ward ich 
xy 
bar 1, retrograde a 
R x') R(x 
2 
bar 2, original a y' 
Y, 
3 
bar 14 R (x') 
R(x) 
4 




bar 18, retrograde form 
free variants of ot 
6 
bar 21, (cor anglais) truncation, with metrical displacement - reiterated in'free variant forms' 
7 
bar 21, rhythmic augmentation (RI of Notes 2-4) 
8 





bar 60, free variation on rhythmic augmentation (anticpating recall) 
I1 
bar 60, precise intervallic bar 62, recall at orginal pitch 
recall (initially at TI 1) 
12 bar 69, recall of Ra and a at original pitch at beginning of postlude. 
Example 5.3: Nie ward ich, the variants of motif-form a 
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Op. 8 No. 4: Nie ward ich 
4-note WT 
bar 1, cello z w 4th 
2 
zw 
bar 6, cello 
inv 
3 
inv. zw bar 5, voice 
new conclusion (feature'v') 
4 
bar 30, voice 
intervallic variant 
5 
bar 29, cello 
z new rhythm 
6 
bar 32, voice 
7 









11" d 8 
bar 43, cello 
inv. z 
bar 56, voice w 
10 
bar 65, flute inv zw 
tl 
bar 73 z ý' 
12 
WW 
bar 77, cello 
Example 5.4: Nie ward ich, the variants of motif-form ß 
z 
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Op. 8 No. 4: Nie ward ich 
Motif S 
1 
bar 12, cor anglais/bassoon/voice 
Motif E 
bar 17, violins L-J-j 
Motif S final part 
4 low 
bar 20, voice 
.B derivative 
bar 29, woodwind similar shape to E 
recall of 6 
6 
bar 38, violins/voice 
recall of E 
7 
bar 40, cello rhythmic variant 
The following notes are the RI of System 2 (above) 
retrograde inv, of T. Note how RI of E forms 
Example 5.5: Nie ward ich, the variants of other motif-forms 
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Example 5.6: Nie ward ich, harmonic plan (1) 
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Example 5.6 (ctd. ): Nie ward ich, harmonic plan (3) 
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Op. 8 No. 4: Nie ward ich 
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Op. 8 No. 4: Nie ward ich 
Genera for Op. 8 No. 4: Section 1 Genera for Op. 8 No. 4: Section 1 
Fortean System Proposed genera system 
PCSet GI G5 G6 G7 G10 G11 PCSet 7-35+ 4-21+ Chromatic G12 7-35/4/2 
3-1 o 3-1 0 
3-11 o 3-11 o 
3-2 o 3-2 o 
3-4 0 3-4 0 
3-5 0 3-5 0 
4-1 o 4-1 0 
4-11 o 4-11 o 
4-16 0 4-16 0 
4-2 o 4-2 0 
4-8 o 4-8 o 
5-14 o 5-14 
5-23 o 5-23 o 
5-24 o 5-24 o 
5-27 o 5-27 o 
5-9 0 5-9 0 
6-15 o 6-15 0 
6-21 o 6-21 0 
6-27 o 6-27 0 
6-33 o 6-33 o 
6-34 o 6-34 0 
6-9 o 6-9 0 
7-13 o 7-13 o 
7-2 o 7-2 0 
7-23 o 7-23 0 
8-10 0 8-10 o 
8-3 o 8-3 0 
8-5 o 8-5 0 
Second pass Second pass 
Hits 4 10 1 9 2 1 Hits 11 3 6 4 2 
SQUO 0.0132 0.0772 0.0049 0.0450 0.0109 0.0077 SQUO 0.0867 0.0134 0.0427 0.0195 0.0086 
Example 5.10: Nie ward ich, Section 1, PGS and Fortean genera system, reduced matrix 
Ordered by Hits (selection) 
Pos Genus Hits Members SQUO 
1 9-2 26 158 . 0609 
2 9-7/9-2 24 142 . 0626 3 9-4 24 154 . 0577 
4 9-7 24 158 . 0563 
5 9-6/9-4 23 117 . 0728 
6 9-6/9-2 23 120 . 0710 7 9-6 23 128 . 0666 
8 9-4/9-2 23 134 . 0636 9 9-11/9-2 23 139 . 0613 10 9-3/9-2 23 139 . 0613 11 9-8/9-5 23 150 . 0568 12 9-11 23 156 . 0546 13 9-3 23 156 . 0546 14 9-5 23 157 . 0543 15 9-8 23 159 . 0536 16 9-11/9-6 22 112 . 0728 17 9-7/9-6 22 120 . 0679 31 8-11 21 106 . 0734 41 9-1 21 128 . 0608 49 8-10/9-7 20 80 . 0926 50 8-10/9-2 20 80 . 0926 51 8-10 20 81 
. 0914 52 8-Z29/9-6 20 90 . 0823 
Example 5.11: Nie ward ich, K" intersection listings 
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Op. 8 No. 4: Nie ward ich 
Genera for Op. 8 No. 4: Section 1 Genera for Op. 8 No. 4: Section 1 
Hybrid System (before reduction) Hybrid System (after reduction) 
PCSet No 7-35+ G5 8.10 9-2 6-9 PCSet 7-35+ G5 8-10 9-2 6-9 
3-1 4o o o o 3-1 0 
3-11 4o o o o 3-11 0 
3-2 5oo o o o 3-2 0 
3-4 40 0 0 0 3-4 0 
3-5 40 0 0 0 3-5 0 
4-1 4o o o o 4-1 0 
4-11 4o o o o 4-11 0 
4-16 4o o o o 4-16 0 
4-2 4o o o o 4-2 0 
4-8 2o o 4-8 o 
5-14 3 o o o 5-14 0 
5-23 4o o o o 5-23 0 
5-24 4o o o o 5-24 0 
5-27 3o o o 5-27 0 
5-9 40 0 0 0 5-9 0 
6-15 2o o 6-15 0 
6-21 2o o 6-21 o 
6-27 2 o 0 6-27 0 
6-33 3o o o 6-33 0 
6-34 1 0 6-34 0 
6-9 4o 0 o o 6-9 0 
7-13 2o 0 7-13 0 
7-2 4o o o o 7-2 0 
7-23 3 o o o 7-23 0 
8-10 3 o 0 0 8-10 0 
8-3 1 o 8-3 0 
8-5 1 o 8-5 0 
Counts: 11 10 20 26 18 Second pass 
Totals: 47 48 81 158 61 Hits 1332 18 
SQUO: 0.0867 0.0772 0.0914 0.0609 0.1093 SQUO 0.0079 0.0231 0.0137 0.0047 0.1093 
Example 5.12: Nie ward ich, Section 1, Hybrid System (before and after reduction) 
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Op. 8 No. 4: Nie ward ich 
Genera for Op. 8 No. 4: Section 2 (Complete) Genera for Op. 8 No. 4: Section 2 (Complete) 
Fortean genera system IV system 
PCSet GI G3 G7 PCSet IC1 IC3 IC6 
3-2 o 3-2 o 
3-5 0 3-5 0 
4-12 o 4-12 o 
4-5 0 4-5 0 
5-10 o 5-10 o 
5-7 0 5-7 0 
6-Z23 o 6-Z23 o 
7-10 o 7-10 o 
7-4 0 7-4 o 
7-Z38 o 7-Z38 o 
8-13 o 8-13 o 
8-27 o 8-27 o 
8-28 o 8-28 o 
8-Z15 o 8-Z15 0 
9-10 o 9-10 0 
9-7 0 9-7 0 
Second pass Second pass 
Hits 4 10 2 Hits 1 11 4 
SQUO 0.0223 0.0781 0.0169 SQUO 0.0095 0.1074 0.0352 
Genera for Op. 8 No. 4: Section 2 (Complete) Genera for Op. 8 No. 4: Section 2 (Complete) 
K*/Kd genera system Proposed genera system 
PCSet 4-9 6-Z13 6-Z23 6-27 6-Z42 PCSet 6-219/44 4-21+ OctatonicChromatic 4-28+ 
3-2 o 3-2 o 
3-5 0 3-5 0 
4-12 o 4-12 0 
4-5 0 4-5 0 
5-10 o 5-10 o 
5-7 0 5-7 0 
6-Z23 o 6-Z23 0 
7.10 o 7-10 0 
7-4 0 7-4 0 
7-Z38 o 7-Z38 o 
8-13 o 8-13 0 
8-27 o 8-27 0 
8-28 o 8-28 0 
8-Z15 o 8-Z15 0 
9-10 0 9-10 0 
9-7 0 9-7 0 
Second pass Second pass 
Hits 1 11 121 Hits 2141 8 
SQUO 0.0112 0.1677 0.0145 0.0266 0.0152 SQUO 0.0162 0.0075 0.0625 0.0120 0.1250 
Example 5.13: Nie ward ich, Section 2, PGS, Fortean, Parks 
IV, K*/Kd genera systems, reduced matrix 
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Op. 8 No. 4: Nie ward ich 
Genera for Op. 8 No. 4: Section 3 
PCSet Hits G1 G2 G5 G6 G7 G8 G9 G10 G11 G12 
3-2 1 o 
3-5 1 o 
3-9 1 0 
4-10 1 o 
4-11 1 o 
4-14 1 0 
4-21 1 0 
4-3 1 0 
4-4 1 o 
4-8 1 o 
5-1 1 o 
5-11 1 0 
5-13 1 0 
5-3 1 0 
5-30 1 0 
5-6 1 o 
5.217 1 o 
5-Z 18 1 0 
6-5 1 o 
6-8 1 0 
6-Z24 1 0 
6-Z25 1 0 
7-11 1 0 
7-2 1 0 
7-23 1 0 
7-3 1 o 
7-35 1 0 
8-18 1 o 
8-22 1 0 
8-26 1 0 
8-6 1 0 
Second pass 
Hits 3 1 7 1 2 4 1 1 10 1 
SQUO 0.0086 0.0028 0.0470 0.0042 0.0087 0.0190 0.0047 0.0047 0.0672 0.0042 
Example 5.14: Nie ward ich, Section 3, Fortean genera system, reduced matrix 
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Op. 8 No. 4: Nie ward ich 
Genera for Op. 8 No. 4: Section 3 
PCSet Hits 7-35+ Chromatic G12 7-35/34/32 
3-2 1 o 
3-5 1 o 
3-9 1 o 
4-10 1 o 
4-11 1 o 
4-14 1 o 
4-21 1 o 
4-3 1 o 
4-4 1 o 
4-8 1 o 
5-1 1 0 
5-11 1 0 
5-13 0 
5-3 1 0 
5-30 1 0 
5-6 1 0 
5-Z17 1 0 5-218 1 0 
6-5 1 0 
6-8 1 0 
6-Z24 1 0 
6-Z25 1 0 
7-11 1 0 
7-2 1 0 
7-23 1 o 
7-3 1 0 
7-35 1 0 
8-18 1 0 
8-22 1 0 
8-26 1 0 
8-6 1 0 
Second pass 
Hits 12 9 4 5 
SQUO 0.0824 0.0558 0.0170 0.0188 
Example 5.14 (ctd. ): Nie ward ich, Section 3, PGS, reduced matrix 
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Op. 8 No. 5: Voll jener Süße 
(Petrarch, translated by Karl August Förster) 
Text 
Voll jener Süße, die, nicht auszudrücken, 
vom schönen Angesicht mein Aug' empfangen 
am Tag, wo lieber blind ich wär' gegangen, 
um nimmer klein're Schönheit zu erblicken, 
ließ ich, was mir das Liebst, und mit Entzücken 
ist ganz in ihr des Geistes Blick befangen, 
der, was nicht sie ist, wie aus einer langen 
Gewohnheit hasst und ansieht mit dem Rücken. 
In einem Tale, rings umher verschlossen, 
das meinen müden Seufzern Kühlung spendet, 
kam langsam, liebesinnend, ich zur Stelle, 
da sah ich Frauen nicht, doch Fels und Quelle 
und jenes Tages Bild, das unverdrossen 
mein Geist mir malt, wohin mein Blick sich wendet. 
Translation 
Full of that sweetness, which - inexpressible- 
my eyes received from that beautiful face 
on the day when I would have preferred to walk around blind 
in order never to look upon lesser beauty, 
I abandoned what I loved best; and in rapture 
my spirit's gaze is totally engrossed in her, 
[my spirit] which, as if from long 
habit, hates and turns its back upon all that is not she. 
In a valley, ringed around with mountains, 
which grants cool relief to my weary sighs, 
I came slowly, meditating on love, to the spot; 
There I saw not women but rocks and fountains 
And that day's image, which persistently 
my spirit paints for me wherever I turn my eyes. 
Page 89 
Op. 8 No. 5: Voll jener Süße 
Motif ay feature 
Motif a^x' notes reordered 
Motif S Motif E 
notes of'x' 'y- original notes 'x' (original notes from a) 
IZ 13 14 13 7 
span of (3 
3 notes rhythm 
from ot 'a' 
91 1. 
Motif a Motif a (diatonic form) 
Initial instances of Motifs 8 and E and their relation to the Grundgestalt 
transformation up a semitone 
sma 31 
rhythm'a' a motif 
from E 




original level level of instance in recalls Motif E 
(bar 12-13) Section 3 (bars 28-29) 
Subsequent instances of Motif 8 
04 E6 eb T E! r3 au r-7-1 
Subsequent instances of Motif E 
Example 6.1: Voll jener Süße, motif-forms and their derivation from the Grundgestalt 
Page 90 
'x' feature ys boundary notes In the same way as'x' is projected through 
of'x' feature chord I and 2, y is projected as Db and Fb 
through chords 3 and 4 
Derivation of Motif ß from the Grundgestalt 
Op. 8 No. 5: Voll jener Süße 
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Example 6.2: Voll jener Süße, motif structure (1) 
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Example 6.2 (ctd. ): Voll jener Süße, motif structure (2) 
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Example 6.3: Voll jener Süße, motivic and harmonic analysis (1) 
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Example 6.3 (ctd. ): Voll jener Süße, motivic and harmonic analysis (3) 
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Op. 8 No. 5: Voll jener Süße 
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Op. 8 No. 5: Voll jener Süße 
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Op. 8 No. 5: Voll jener Süße 
Genera for Op. 8 No. 5: Introduction 















Hits 1 3 1 5 3 
SQUO 0.0179 0.1538 0.0175 0.0836 0.0641 
Genera for Op. 8 No. 5: Introduction 















Hits 6 16 
SQUO 0.1154 0.0148 0.0537 
Example 6.7: Voll jener Süße, Introduction, PGS and K*/Kd genera system, 
reduced matrix 
Genera for Op. 8 No. 5: Introduction 
Hybrid system, before reduction 
PCSet No Octatonic 7-35/34/326-Z19/44 7-33 
3-11 4 o o o o 
3-12 3 o o o 
3-2 4 o o o o 
3-6 2 o o 
4-27 4 o o o o 
4-3 3 0 0 0 
5-16 3 o o o 
5-26 2 o o 
6-27 2 o 0 
6-34 2 o o 
7-3 0 
7-32 2 0 0 
8-21 2 0 0 
Counts: 6 12 7 8 
Totals: 40 86 77 46 
SQUO: 0.1154 0.1073 0.0699 0.1338 
Genera for Op. 8 No. 5: Introduction 
Hybrid system, after reduction 
PCSet Hits Octatonic 7-35/34/327-33 
3-11 1 0 
3-12 1 0 
3-2 1 0 
3-6 1 0 
4-27 1 0 
4-3 1 o 
5-16 1 o 
5-26 1 0 
6-27 1 o 
6-34 1 0 
7-3 0 
7-32 1 o 
8-21 1 0 
Second pass 
Hits 31 8 
SQUO 0.0577 0.0089 0.1338 
Example 6.8: Voll jener Süße, Introduction, Hybrid system, before and after reduction 
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Op. 8 No. 5: Voll jener Süße 
Genera for Op. 8 No. 5: Section 1 Genera for Op. 8 No. 5: Section 1 
Fortean System Proposed genera system 
PCSet G3 G4 G5 G6 G8 G10 G12 PCSet Chromatic 4-19/17 G12 7-35/4/2 
4-1 o 4-1 o 
4-14 o 4-14 0 
4-19 o 4-19 o 
4-3 0 4-3 o 
5-21 o 5-21 o 
5-28 o 5-28 0 
5-3 0 5-3 0 
5-Z12 o 5-Z12 0 
6-15 o 6-15 0 
6-31 o 6-31 0 
6-Z12 o 6-Z12 0 
6-Z17 o 6-Z17 0 
6-Z44 o 6-Z44 0 
6-Z46 o 6-Z46 0 
7-21 o 7-21 o 
7-29 o 7-29 0 
7-4 0 7-4 o 
8-2 o 8-2 0 
8-22 o 8-22 0 
Second pass Second pass 
Hits 1 61 4 2 4 1 Hits 48 5 2 
SQUO 0.0066 0.0957 0.0110 0.0277 0.0155 0.0310 0.0069 SQUO 0.0405 0.0702 0.0346 0.0122 
Example 6.9: Voll jener Süße, Section 1, PGS and Fortean genera system, reduced matrix 
Genera for Op. 8 No. 5: Section 2 Genera for Op. 8 No. 5: Section 2 
Fortean System Proposed genera system 
PCSet G1 G3 G4 G5 G6 G8 G9 G12 PCSet 6-Z19/44 Octa Chromatic G12 4-28+ 
3-11 o 3-11 o 
3-12 o 3-12 o 
4-1 o 4-1 o 
4-26 o 4-26 o 
4-27 o 4-27 o 
4-28 o 4-28 o 
4-3 0 4-3 0 
5-2 o 5-2 o 
5-21 o 5-21 o 
5-3 0 5-3 o 
5-Z17 o 5-Z17 0 
6-21 o 6-21 0 
6-Z19 o 6-Z19 o 
6-Z23 0 6-Z23 o 
6-Z38 o 6-Z38 o 
6-Z41 o 6-Z41 0 
6-Z44 o 6-Z44 o 
7-1 o 7-1 0 
7-10 0 7-10 0 
7-31 o 7-31 0 
8-17 o 8-17 0 
8-18 o 8-18 0 
8-28 o 8-28 o 
8-4 o 8-4 o 
Second pass Second pass 
Hits 1 8 61 41 21 Hits 68 523 
SQUO 0.0037 0.0417 0.0758 0.0087 0.0219 0.0061 0.0121 0.0055 SQUO 0.0325 0.0833 0.0401 0.0110 
0.0313 
Example 6.10: Voll jener Süße, Section 2, PGS and Fortean genera system, reduced matrix 
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Op. 8 No. 5: Voll jener Süße 
Pos Genus Hits MembersSQUO 
1 9-3 23 156 . 0614 
2 9-10 20 136 . 0613 
3 9-5/9-3 20 137 . 0608 
4 9-5 20 157 . 0531 
5 9-10/9-3 19 127 . 0623 
6 9-10/9-5 19 131 . 0604 
7 9-11/9-3 19 136 . 0582 
8 9-8/9-3 19 137 . 0578 
9 9-7/9-3 19 139 . 0570 
10 9-8/9-5 19 150 . 0528 11 9-11 19 156 . 0507 
12 9-7 19 158 . 0501 
13 9-8 19 159 . 0498 
14 9-11/9-10 18 127 . 0591 
15 9-10/9-8 18 131 . 0573 
16 9-11/9-5 18 137 . 0547 
17 9-8/9-7 18 139 . 0540 
18 9-3/9-2 18 139 . 0540 
19 9-7/9-5 18 139 . 0540 
20 9-2 18 158 . 0475 
21 8-18/9-8 17 102 . 0694 
22 8-18/9-11 17 104 . 0681 
23 8-18/9-10 17 104 . 0681 
24 8-18/9-3 17 104 . 0681 
25 8-18/9-5 17 104 . 0681 
26 8-18 17 107 . 0662 
Example 6.11: Voll jener Süße, Section 2, K* intersection listings 
Genera for Op. 8 No. 5: Section 3 
Fortean System 






















Hits 1 11 11 11 4 
SQUO 0.0045 0.0104 0.0066 0.0743 0.0074 0.0074 0.0417 
Genera for Op. 8 No. 5: Section 3 
Proposed genera system 























SQUO 0.0745 0.0422 0.0192 0.0263 
Example 6.12: Voll jener Süße, Section 3, PGS and Fortean genera system, reduced matrix 
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Op. 8 No. 6: Wenn Vöglein klagen 
(Petrarch, translated by Karl August Förster 
Text 
Wenn Vöglein klagen, und in grünen Zweigen 
mit lindem Säuseln Sommerlüftchen beben, 
wenn dumpfen Murmeln lichte Wellen steigen 
und um beblümte, frische Ufer weben, 
sitz' ich und schreib' in Liebe hingegeben, 
und, die der Himmel uns geruht zu zeigen, 
die Erde barg, seh' ich dann noch am Leben 
und fernher meinen Seufzern hold sich zeigen. 
Warum ach! vor 
der Zeit dich so verbluten? " 
spricht sie voll Mitleids. Warum nur vergiessen 
aus trüben Augen schmerzensvolle Fluten? 
Nicht klag' um mich, ich starb, um zu geniessen 
ein ewig Dasein, und in ew'gen Gluten 
erschloss mein Aug'sich, da ich's schien zu schliessen. " 
Translation 
When birds lament, and amid green branches 
summer breezes tremble, 
when bright waves rise with gentle lisping 
and play about flowery fresh banks, 
I sit and write, devoted to love, 
and she whom heaven deigned to show us 
and whom the earth covered, I then see still alive 
and graciously inclining towards my sighs from far away. 
`Why, alas, do you let yourself bleed to death prematurely? ' 
she says, fully of sympathy. `Why do you shed 
sorrowful streams from your sad eyes? 
Do not lament over me, I died in order to enjoy 
an eternal existence, and I opened my eye to eternal blazes 
when I seemed to be closing it. ' 
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Motif R truncated) 
a 'z' ea 
inv of'x (semitone and tone reversed) RI of'v2' 
Key: 
x: 4-note figure (including grace note) 
y: 3-note figure articulating aug. triad 
z: 2-note figure - falling (semi)tone, strong-weak 
u: 2-note figure - tritone 
v: 3-note figure - falling leap, nsing (semi)tone 
w: 3-note figure - falling semitones 
Rhythmic motifs 
a: 5-note rhythm - as appears in motif b 
b: 3-note dotted pattern 
c: 3-note pattern 2 semiquavers, quaver 
ß (truncated) 
'b' 
'a' C. 'C' 
Motif S -- 
7e 
RI of 'y' ýTvariant 
'z' variant 0 Pnlm" 




'3 Motif o ,. 
fr 
variant of'v' Motif 0yv Motif 0 Motif 0 
Motif E 
Motif l --ý Motif I Motif I 2 al 
I 'F 
't 'z' 'slow grace note' 
Example 7.1: Wenn Vöglein klagen, motifs and their derivation 
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Example 7.2: Wenn Vöglein klagen, motivic and harmonic plan (1) 
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Example 7.2 (ctd. ): Wenn Vöglein klagen, motivic and harmonic plan (2) 
Page 105 


















Example 7.2 (ctd. ): Wenn Vöglein klagen, motivic and harmonic plan (3) 
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Op. 8 No. 6: Wenn Vöglein klagen 
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Op. 8 No. 6: Wenn Vöglein klagen 
Genera for Op. 8 No. 6 Introduction Genera for Op. 8 No. 6 Introduction 
PCSet GI G4 G5 G7 G9 G11 PCSet Chromatic 4-19/17 G12 7.35/4/2 
3-12 0 3-12 0 
3-2 o 3-2 0 
3-5 0 3-5 0 
5-24 o 5-24 0 
5-3 0 5-3 0 
5-Z12 o 5-Z12 0 
5-Z17 o 5-Z17 0 6-14 o 6-14 o 
6-16 o 6-16 o 
6-Z19 o 6-Z19 0 
6-Z25 o 6-Z25 0 
7-2 o 7-2 o 
7-32 o 7-32 0 
7-Z36 o 7-Z36 0 
8-17 o 8-17 0 
8-2 o 8-2 o 
8-22 o 8-22 0 
Second pass Second pass 
Hits 1551 23 Hits 231 11 
SQUO 0.0053 0.0891 0.0613 0.0079 0.0171 0.0368 SQUO 0.0226 0.0294 0.0077 0.0752 
Example 7.6: Wenn Vöglein klagen, Introduction, PGS and Fortean genera 
system, reduced matrix 
Genera for Op. 8 No. 6: Section 1 
PCSet Hits GI G2 G3 G4 G7 G8 G10 G12 
3-11 1 o 
3-12 1 o 
3-2 1 o 
3-5 1 o 
4-12 1 o 
4-19 1 o 
4-25 1 o 
4-8 1 o 
5-3 1 o 
5-Z12 1 o 
5-Z37 1 o 
6-35 1 o 
6-Z25 1 0 
6-Z43 1 0 
6-Z44 1 o 
6-Z48 1 0 
7-26 1 0 
7-33 1 0 
7-34 1 0 
7-35 1 0 
9-6t 0 
9-8 1 o 
Second pass 
Hits 2 3 1 71 14 2 
SQUO 0.0081 0.0119 0.0057 0.0964 0.0061 0.0067 0.0267 0.0120 
Example 7.7: Wenn Vöglein klagen, Section 1, Fortean genera system, reduced matrix 
1. Note that this set (along with its complement 3-6) is not actually included in any of Forte's genera. 
It is thus recorded here as `not having been hit'. 
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Op. 8 No. 6: Wenn Vöglein klagen 
Genera for Op. 8 No. 6: Section 1 
Hybrid system before reduction 
PCSet No G4 IC4 7-33 8-22 7-35+ 
3-11 4 o o o o 
3-12 4 o o o o 
3-2 3 o o o 
3-5 3 0 0 0 
4-12 2 o 0 
4-19 4 o o o o 
4-25 3 o o o 
4-8 2 0 0 
5-3 1 o 
5-Z12 2 o o 
5-Z37 3 o 0 0 
6-35 3 0 o 0 
6-Z25 2 o 0 
6-Z43 1 0 
6-Z44 2 0 0 
6-Z48 2 0 0 
7-26 2 0 0 
7-33 3 0 0 0 
7-34 1 0 
7-35 2 0 o 
9-6 4 o 0 0 0 
9-8 2 0 0 
Counts: 7 11 11 17 9 
Totals: 33 63 46 105 47 
SQUO: 0.0964 0.0794 0.1087 0.0736 0.0870 
Genera for Op. 8 No. 6: Section 1 
Hybrid system after redction 
























Hits 3 11 3 5 
SQUO 0.0413 0.1087 0.0130 0.0484 
Example 7.8: Wenn Vöglein klagen, Section 1, Hybrid system, before and after reduction 
)Genera for Op. 8 No. 6: Section 1 Phrase 1 Genera for Op. 8 No. 6: Section 1 Phrase I 
Fortean System Proposed genera system 
PCSet Hits Cl G2 G3 G7 G12 PCSet 7-35+ Octatonic G12 7-35/34/32 
3-11 1 o 3-11 o 
3.2 1 o 3-2 o 
3-5 1 o 3-5 o 
4-12 1 o 4-12 o 
4-25 1 o 4-25 o 
4.27 1 o 4-27 o 
5-Z 12 1 o 5-Z 12 o 
6-Z25 1 0 6-Z25 o 
6-Z43 1 o 6-Z43 o 
7-26 1 o 7-26 o 
9-8 1 o 9-8 0 
Second pass Second pass 
Hits 1 2 6 1 1 Hits 26 21 
SQUO 0.0081 0.0158 0.0682 0.0123 0.0120 SQUO 0.0387 0.1364 0.0239 0.0106 
Example 7.9: Wenn Vöglein klagen, Section 1, Phrase 1, PGS and Fortean 
genera system, reduced matrix 
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Op. 8 No. 6: Wenn Vöglein klagen 
Genera for Op. 8 No. 6: Section 1 Phrase 2 Genera for Op. 8 No. 6: Section 1 Phrase 2 
Fortean System Proposed genera system 
PCSet Cl G4 G5 G8 G11 PCSet 6-Z19/44 7-35+ 4-21+ Chrom 7-35/34/32 G12 
3-12 o 3-12 0 
4-19 o 4-19 0 
4-8 o 4-8 o 
5-1 0 5-1 0 
5-3 0 5-3 0 
5-Z37 o 5-Z37 0 
6-34 o 6-34 0 
6-35 o 6-35 0 
6-Z44 o 6-Z44 o 
6-Z48 o 6-Z48 o 
7-33 0 7-33 0 
7-34 0 7-34 o 
7-35 0 7-35 o 
9-6 9-6 o 
Second pass Second pass 
Hits 1711 3 Hits 14 4221 
SQUO 0.0064 0.1515 0.0149 0.0105 0.0446 SQUO 0.0093 0.0608 0.0344 0.0275 0.0166 0.0094 
Example 7.10: Wenn Vöglein klagen, Section 1, Phrase 2, PGS and Fortean 
genera system, reduced matrix 
Genera for Op. 8 No. 6: Section 2 Genera for Op. 8 No. 6: Section 2 
Fortean System Proposed genera system 
PCSet G1 G3 G4 G6 G8 G12 PCSet 4-21+ 4-19/17 G12 7-35/34/32 
4-3 0 4-3 0 
4-7 0 4-7 0 
4-8 o 4-8 0 
5-10 o 5-10 0 
5-13 o 5-13 
5-26 o 5-26 o 
5-32 o 5-32 o 
5-Z12 o 5-Z12 o 
6-31 o 6-31 0 
6-Zl l o 6-Z11 0 
6-Z17 o 6-Z17 0 
6-Z19 o 6-Z19 0 
6-Z24 o 6-Z24 0 
7-22 o 7-22 o 
7-27 o 7-27 o 
7-32 o 7-32 0 
7-33 0 7-33 0 
7-34 0 7-34 0 
7-35 0 7-35 0 
7-Z38 o 7-Z38 o 
8-26 o 8-26 0 
8-27 o 8-27 0 
9-11 o 9-11 0 
Second pass 
Hits 12 4 1 1 14 Hits 114 16 
SQUO 0.0039 0.0109 0.0527 0.0057 0.0064 0.0801 SQUO 0.0052 0.0072 0.0229 0.0809 
Example 7.11: Wenn Vöglein klagen, Section 2, PGS and Fortean genera system, 
reduced matrix 
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Op. 8 No. 6: Wenn Vöglein klagen 
Genera for Op. 8 No. 6 Section 3 
Fortean System 























Hits I1 15 18 4 
SQUO 0.0043 0.0099 0.0064 0.0350 0.0070 0.0794 0.0251 
Genera for Op. 8 No. 6 Section 3 
Proposed genera system 























Hits 7 423 5 
SQUO 0.0709 0.0229 0.0183 0.0238 0.0313 
Example 7.12: Wenn Vöglein klagen, Section 3, PGS and Fortean genera 
system, reduced matrix 
Genera for Op. 8 No. 6 Section 4 























Hits 16 112 
SQUO 0.0952 0.0144 0.0069 0.0140 
Genera for Op. 8 No. 6 Section 4 









5-Z 12 o 
5-Z17 o 
6-15 o 











1 Hits 11 4 13 2 




Example 7.13: Wenn Vöglein klagen, Section 4 PGS and Fortean genera 
system, reduced matrix 
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Op. 8 No. 3: Sehnsucht 
from Des Knaben Wunderhorn 
Text 
Schwer, langweilig ist mir mein' Zeit 
seit ich mich täte scheiden 
von dir, mein Schatz und höchste Freud, 
ich merk , daß ich muß leiden; 
ach weh der Frist, zu lang sie ist 
wird mir zu lang in den Schmerzen, 
daß ich oft klag, es scheint kein Tag, 
des wird gedacht im Herzen. 
Translation 
My time is difficult, drags along 
since I parted from you, 
my darling and my greatest joy, 
I see that I must suffer; 
ah, the time hurts, it is too long, 
too long for me in my pain, 
that oft I complain that there seems to be no day 
that will be remembered in my heart. 
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Example 8.1 (ctd. ): Sehnsucht, motivic and harmonic plan (2) 
OEb 
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Op. 8 No. 3: Sehnsucht 
aa 1(a) 
R 
------- ----- I Nie ward ich! 1(a) a 






--- a 93 24 ae se n aer-' 
Jssssss 
RI(p) I (a) 
A 11 29 32 33 34 
8 1(a) 
aa 
a .............. S I (a) 
S 





Example 8.2: Sehnsucht, motivic analysis of the vocal line 
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Op. 8 No. 3: Sehnsucht 
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Op. 8 No. 3: Sehnsucht 
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Op. 8 No. 3: Sehnsucht 
Genera for Op. 8 No. 3: Section 1 Genera for Op. 8 No. 3: Section 1 
PCSet 5-31 6-Z28 7-32 8-17 8-18 PCSet 7-35+ Octatonic Chrom G12 7-35/4/2 4-28+ 
3-4 0 3-4 0 
3-5 0 3-5 0 
4-13 0 4-13 o 
4-19 o 4-19 0 
4-8 o 4-8 0 
5-16 0 5-16 0 
5-20 o 5-20 0 
5-31 o 5-31 (o) (o) 
5-4 0 5-4 0 
5-236 o 5-Z36 o 
6-Z13 o 6-Z13 (o) (o) 
6-Z19 o 6-Z 19 0 
6-Z24 0 6-Z24 0 
6-Z25 o 6-Z25 0 
6-Z28 0 6-Z28 (o) (o) 
6-Z29 o 6-Z29 (o) (o) 
6-Z40 o 6-Z40 0 
7.16 o 7-16 0 
7-31 0 7-31 (0) (o) 
8-17 o 8-17 0 
8-25 o 8-25 0 
Second pass Second pass 
Hits 1 10 6 1 3 Hits 1 81 1 7 8 
SQUO 0.0104 0.1107 0.0426 0.0057 0.0134 SQUO 0.0101 0.0952 0.0092 0.0063 0.0388 0.0952 
Example 8.6: Sehnsucht, Section 1, K*/Kd genera system and PGS, reduced matrix 
Genera for Op. 8 No. 3 Section 2 Genera for Op. 8 No. 3 Section 2 
Before Reduction After Reduction 
PCSet No 6-Z19/44 7-35+ 4-21+ Oct. Chrom 4-19/17 G12 7-35/4/2 4-28+ PCSet 7-35+ Oct. 4-19/177-35/4/2 
3-11 6oo o o o o 3-11 o 
3-5 500 0 0 o 3-5 0 
4-17 4o o o o 4-17 o 
4-18 3o o o 4-18 o 
4-19 3o o o 4-19 0 
4-27 50o o o o 4-27 0 
4-28 3 o o o 4-28 0 
5-13 0 5-13 
5-20 3oo o 5-20 0 
5-26 2 o o 5-26 0 
5-32 4o o o o 5-32 o 
5-Z17 2o o 5-Z17 0 
5-Z18 2o o 5-Z18 0 
6-Z19 3o o o 6-Z19 0 
6-Z28 4 o o o o 6-Z28 0 
6-Z47 2o 0 6-Z47 0 
7-26 3o o o 7-26 
7-3 2 oo 7-3 o 
7-32 5o 0 o 0 o 7-32 0 
8-23 3oo o 8-23 0 
Counts: 12 62 8 27 8 16 3 2nd Pass 
Totals: 77 47 83 40 52 60 76 86 40 Hits 182 8 
SQUO: 0.0779 0.0638 0.0120 0.1000 0.0192 0.0583 0.0526 0.0930 0.0375 SQUO 0.0106 0.1000 0.0167 0.0465 
Example 8.7: Sehnsucht, Section 2, PGS, before and after reduction 
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Op. 8 No. 3: Sehnsucht 
Genera for Op. 8 No. 3: Section 1 Genera for Op. 8 No. 3: Section 1 
PCSet 5-31 6-Z28 7-32 8-17 8-18 PCSet 7-35+ Octatonic Chrom G12 7-35/4/2 4-28+ 
3-4 0 3-4 0 
3-5 0 3-5 0 
4-13 o 4-13 o 
4-19 o 4-19 0 
4-8 o 4-8 0 
5-16 o 5-16 o 
5-20 o 5-20 0 
5-31 o 5-31 (o) (o) 
5-4 0 5-4 o 
5-Z36 o 5-Z36 o 
6-Z13 o 6-Z13 (o) (o) 
6-Z19 o 6-Z19 0 
6-Z24 o 6-Z24 0 
6-Z25 o 6-Z25 0 
6-Z28 o 6.228 (o) (o) 
6-Z29 o 6-Z29 (o) (o) 
6-Z40 o 6-Z40 0 
7-16 0 7-16 0 
7-31 o 7-31 (o) (o) 
8-17 0 8-17 0 
8-25 0 8-25 0 
Second pass Second pass 
Hits 1 10 61 3 Hits 1 81 17 8 
SQUO 0.0104 0.1107 0.0426 0.0057 0.0134 SQUO 0.0101 0.0952 0.0092 0.0063 0.0388 0.0952 
Example 8.6: Sehnsucht, Section 1, K*/Kd genera system and PGS, reduced matrix 
Genera for Op. 8 No. 3 Section 2 Genera for Op. 8 No. 3 Section 2 
Before Reduction After Reduction 
PCSet No 6-Z19/44 7-35+ 4-21+ Oct. Chrom 4-19/17 G12 7-35/4/2 4-28+ PCSet 7-35+ Oct. 4-19/177-35/4/2 
3-11 6oo o o o o 3-11 o 
3-5 500 o o o 3-5 o 
4-17 4o o o o 4-17 o 
4-18 3o o o 4-18 o 
4-19 3o o o 4-19 0 
4-27 5oo o o o 4-27 o 
4-28 3 o o o 4-28 o 
5-13 0 5-13 
5.20 30o o 5-20 0 
5-26 2 o 0 5-26 0 
5-32 4o o o o 5-32 o 
5-Z17 20 o 5-Z17 5-Z18 20 o 5-Z18 a 6-Z19 3o o o 6-Z19 0 
6-228 4 o o o o 6-Z28 0 
6-247 2o o 6-Z47 o 
7-26 30 o o 7-26 0 
7-3 2 0o 7-3 0 
7-32 50 o o o o 7-32 0 
8-23 30o o 8-23 0 
Counts: 12 62 8 27 8 16 3 2nd Pass 
Totals: 77 47 83 40 52 60 76 86 40 Hits 182 8 
SQUO: 0.0779 0.0638 0.0120 0.1000 0.0192 0.0583 0.0526 0.0930 0.0375 SQUO 0.0106 0.1000 0.0167 0.0465 
Example 8.7: Sehnsucht, Section 2, PGS, before and after reduction 
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Op. 8 No. 3: Sehnsucht 
Genera for Op. 8 No. 3 Section 2 
PCSet Hits Gl G3 G8 G9 G10 Gil 
3-11 1 o 
3-5 1 o 
4-17 1 o 
4-18 1 o 
4-19 1 o 
4-27 1 o 
4-28 1 o 
5-13 1 o 
5-20 1 o 
5-26 1 o 
5-32 1 o 
5-Z17 1 o 
5-218 1 o 
6-Z19 1 o 
6-Z28 1 o 
6-247 1 o 
7-26 1 o 
7-3 1 o 
7-32 1 o 
8-23 1 o 
Second pass 
Hits 1 2 1 13 2 1 
SQUO 0.0045 0.0125 0.0074 0.0942 0.0147 0.0104 
Example 8.8: Sehnsucht, Section 2, Fortean genera system, reduced matrix 
Genera for Op. 8 No. 3: Section 3 












6-Z 13 0 










Hits 3 1 1 12 2 2 
SQUO 0.0179 0.0063 0.0070 0.0828 0.0140 0.0125 
Genera for Op. 8 No. 3: Section 3 























Hits 2 1 8 10 
SQUO 0.0238 0.0063 0.0443 0.1190 
Example 8.9: Sehnsucht, Section 3, Fortean genera system, reduced matrix 
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Op. 8 No. 3: Sehnsucht 
Genera for Op. 8 No. 3: Section 4 
Fortean genera system 















Hits 1 6 3 1 1 1 
SQUO 0.0096 0.1399 0.0334 0.0113 0.0160 0.0101 
Genera for Op. 8 No. 3: Section 4 
Proposed genera system 
















SQUO 0.0899 0.0128 0.0268 
Example 8.10: Sehnsucht, Section 4, Fortean and Proposed genera system, reduced matrix 
Genera for Op. 8 No. 3: Section 4 
PCSet No G4 6-Z19/44 7-35/4/2 4-19/17 
4-18 2 o o 
4-20 2 o o 
4-26 2 o o 
5-21 4 o o o o 
5-26 2 o o 
5-32 2 o o 
5-34 1 o 
5-Z38 1 o 
6-Z19 4 o o o o 
6-Z44 3 o o o 
7-21 3 o o o 
7-26 2 o o 
8-23 1 o 
Counts: 6 9 9 5 
Totals: 33 77 86 60 
SQUO: 0.1399 0.0899 0.0805 0.0641 
Genera for Op. 8 No. 3: Section 4 















Hits 6 5 2 
SQUO 0.1399 0.0500 0.0179 
Example 8.11: Sehnsucht, Section 4, Hybrid genera system, before and after reduction 
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Op. 6 No. 2: Alles 
Richard Dehmel 
Text: 
Lass uns noch die Nacht erwarten, 
Bis wir alle Sterne sehn; 
Falt die Hände; in den harten 
Steigen durch den stillen Garten 
Geht das Heimweh auf den Zehn 
Geht und holt die Anemone, 
Die du einst ans Herzchen drücktest, 
Geht umklungen von dem Tone 
Einst des Baums, aus dessen Krone 
Du dein erstes Fernweh pflücktest. 
Und du schüttelst aus den Haaren 
Was dir an der Seele frisst, 
Seelig Kind mit dreissig Jahren, 
Alles sollst du noch erfahren 
Alles, was dir heilsam ist. 
Let us await the night 
Until we see all the stars 
Fold hands, on the hard stone stairs 
Through the quiet garden 
Nostalgia goes on tip toe. 
Go and fetch the anemone which 
You once pressed to your little heart. 
Resounding with the sound of the 
Tree from whose crown once you 
Plucked your first desire to wander. 
And you shake from your hair 
Whatever is eating at your soul, 
Blessed child, of thirty years 
You shall yet learn everything, 
Everything that is beneficial to you. 
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Example 9.1: Alles, formal structure 
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Op. 6 No. 2: Alles 
Opening 
Note that throughout, brackets indicate pairs of semitones. 
a motif 
bars 2-3 bars 25-26 
motif 













bar 16 bars 19-20 
o motif 
bars 16-17 
6- .. I 
bars 18-20 
bars 29-33 
Example 9.2: Alles, motif-forms 
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T5 
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bar 5 T9 
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bar 4 T4 
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bar 7 T3 
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bar 12 IS 
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Example 9.3: Alles, the `semitonal pairs' motif-feature 
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Example 9.4: Alles, the `semiquaver texture' motif-feature 
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Example 9.5 (ctd. ): Alles, harmonic and motivic analysis (2) 
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Op. 6 No. 2: Alles 
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Op. 6 No. 2: Alles 
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Op. 6 No. 2: Alles 
Genera for Op. 6 No. 2 Section 1 All 
PCSet No 6-Z19/44 7-35+ 4-21+ OctatonicChromatic 4-19/17 G12 7-35/34/32 4-28+ 
3-1 2 o o 
3-11 6 o o o o o o 
3-12 2 o o 
3-4 4 0 0 0 0 
3-5 5 o o o o o 
3-8 5 o o o o o 
4-11 2 o o 
4-19 3 o o 0 
4-2 1 o 
4-3 4 0 0 0 0 
4-7 3 0 0 0 
4-Z15 4 o o o 0 
4-229 4 o o o o 
5-1 1 o 
5-2 1 o 
5-Z17 2 o o 
6-16 2 o o 
6-31 3 o o o 
6-5 1 0 
6-Z 1O 2 o 0 
6-Z13 2 o 0 
6-217 1 0 
6-Z19 3 o o 0 
6-225 3 o o 0 
6-23 1 0 
6-Z44 2 0 0 
7-11 2 0 0 
7-28 3 0 0 0 
7-34 3 0 0 0 
7-35 4 0 0 0 0 
7-Z17 3 0 o 0 
7-Z38 3 0 o 0 
8-14 3 0 0 0 
8-17 4 0 o 0 0 
8-18 4 0 o o 0 
8-2 3 0 0 o 
8-26 7 0 o 0 0 0 0 0 
Counts: 20 10 9 7 11 14 12 20 5 
Totals: 77 47 83 40 52 60 76 86 40 
SQUO: 0.0702 0.0575 0.0293 0.0473 0.0572 0.0631 0.0427 0.0629 0.0338 
Example 9.9: Alles, Section 1, PGS, matrix before reduction 
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Op. 6 No. 2: Alles 
Genera for Op. 6 No. 2: Section 1, Part 1 Genera for Op. 6 No. 2: Section 1, Part 1 
PCSet Cl G2 G4 G5 G6 G8 G9 PCSet 6-219/44 Oct. Chrom 4-19/177-35/4/2 G12 
3-1 o 3-1 o 
3-11 o 3-11 o 
3-12 o 3-12 o 
3-4 0 3-4 0 
3-5 0 3-5 0 
3-8 o 3-8 o 
4-3 0 4-3 0 
4-7 0 4-7 0 
4-Z15 o 4-Z15 0 
5-Z17 o 5-Z17 o 
6-16 o 6-16 o 
6-31 o 6-31 0 
6-Z1o o 6-Z10 0 
6-Z13 o 6-Z13 0 
6-Z17 o 6217 0 
6-Z3 o 6-Z3 0 
6-Z44 o 6-Z44 o 
7-28 o 7-28 0 
8-17 o 8-17 o 
8-2 o 8-2 o 
Second pass Second pass 
Hits 21 51 4 5 2 Hits 12 1 211 3 
SQUOO. 0089 0.0043 0.0758 0.0104 0.0263 0.0368 0.0145 SQUO 0.0779 0.0125 0.0192 0.0083 0.0058 0.0197 
Example 9.10: Alles, Section 1, Part 1, Fortean genera system and PGS, reduced matrix 
Genera for Op. 6 No. 2: Section 1, Part 2 Genera for Op. 6 No. 2: Section 1, Part 2 
PCSet Cl G4 G5 G7 G8 G9 G10 Gil G12 6-Z19/44 Chrom 4-19/17 7-35/4/2 
3-1 o 3-1 o 
4-11 o 4-11 0 
4-19 0 4-19 0 
4-2 0 4-2 o 
4-7 0 4-7 0 
4-Z15 o 4-Z15 o 
4-Z29 0 4-Z29 o 
5-1 o 5-1 0 
5-2 o 5-2 o 
6-16 0 6-16 0 
6-5 (o) (0) 6-5 o 
6-Z19 o 6-Z19 o 
6-Z25 0 6-Z25 0 
6-Z44 0 6-Z44 0 
7-11 (o) (o) 7-11 0 
7-34 0 7-34 0 
7-35 0 7-35 o 
7-Z17 o 7-Z17 o 
7-Z38 (o) (o) 7-Z38 o 
8-14 0 8-14 0 
8-18 0 8-18 0 
8-26 0 8-26 0 
Second pass Second pass 
Hits 2 5 31 51 521 Hits 4 4 10 4 
SQUOO. 00810.0689 0.0284 0.0061 0.0334 0.0066 0.0334 0.0189 0.0060 SQUO 0.0236 0.0350 0.0758 0.0211 
Example 9.11: Alles, Section 1, Part 2, Fortean genera system and PGS, reduced matrix 
Page 138 
Op. 6 No. 2: Alles 
Genera for Op. 6 No. 2: Section 2, Part 1 Genera for Op. 6 No. 2: Section 2, Part 1 
Fortean genera system Proposed genera system 
PCSet GI G3 G5 G6 G7 G8 G9 G10 G12 6-Z19/44 4-19/17 7-35/4/2 G12 
3-1 o 3-1 0 
3-3 0 3-3 0 
4-10 o 4-10 o 
4-16 o 4-16 o 
4-17 o 4-17 o 
4.18 o 4-18 o 
4-19 o 4-19 o 
4-20 o 4-20 o 
4-28 o 4-28 0 
4-3 0 4-3 0 
4-8 o 4-8 o 
5-Z12 o 5-Z12 o 
5-Z38 o 5-Z38 o 
6-16 o 6-16 o 
6-27 o 6-27 o 
6-9 o 6-9 0 
6-Z19 o 6-Z19 o 
6-Z43 o 6-Z43 0 
7.11 o 7-11 o 
7-34 0 7-34 0 
7-Z38 o 7-Z38 o 
8-26 o 8-26 o 
8-4 o 8-4 o 
9.3 0 9-3 0 
Second pass Second pass 
Hits 22111 2 12 12 Hits 15 252 
SQUOO. 00740.0104 0.0087 0.0055 0.0056 0.0123 0.0725 0.0061 0.0110 SQUO 0.0812 0.0139 0.0242 0.0110 
Example 9.12: Alles, Section 2, Part 1, Fortean genera system and PGS, reduced matrix 
GGenera for Op. 6 No. 2 Section 2, Part 2 Genera for Op. 6 No. 2 Section 2, Part 2 
PCSet G3 G5 G8 G9 G12 PCSet 6-Z19/44Chrom 4-19/177-35/34/32 
4-12 o 4-12 o 
4-17 o 4-17 o 
4-19 o 4-19 o 
4-26 o 4-26 o 
4-28 o 4-28 o 
4-7 0 4-7 0 
5-218 o 5-218 o 
6-20 o 6-20 o 
6-27 o 6-27 o 
7-11 o 7-11 o 
7-32 o 7-32 0 
8-1 o 8-1 0 
8-22 0 8-22 0 
8-26 o 8-26 o 
8-7 o 8-7 0 
9.11 o 9-11 0 
Second pass Second pass 
Hits 21283 Hits 4192 
SQUO 0.0156 0.0130 0.0184 0.0725 0.0247 SQUO 0.0325 0.0120 0.0938 0.0145 
Example 9.13: Alles, Section 2, Part 2, Fortean genera system and PGS, reduced matrix 
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Op. 6 No. 2: Alles 
Genera for Op. 6 No. 2 
Section 3, Part 1 (Final) 
pCSetHits G3 
G4 G5 G8 G9 
3-1 1 
3-10 1 0 0 
3-11 1 
3-12 1 0 0 
3-3 1 0 
3-4 1 0 
5-4 1 
5-Z12 1 0 
5-Z17 1 0 












Second pass 2612 5 
14its 
SQVO 
0.0156 0.1136 0.0130 0.0184 0.0453 
Genera for Op. 6 No. 2 Section 3, Part 1 (Final) 
PCSet Hits 6-Z19/44 Oct Chrom 4-19/17 7-35/4/2 
3-1 1 o 
3-10 1 o 
3-11 1 o 
3-12 1 o 
3-3 1 o 
3-4 1 o 
5-4 1 o 
5-Z12 1 o 
5-Z17 1 o 
6-16 1 o 
6-31 1 o 
6-Z 13 1 o 
6-Z42 1 o 
6-Z44 1 o 
7-21 1 o 
7-32 1 o 
Second pass 
Hits 10 2121 
SQUO 0.0812 0.0313 0.0120 0.0208 0.0073 
Example 9.14: Alles, Section 
3, Part 1, Fortean genera system and PGS, reduced matrix 
nera for 
Op. G 
6 No. 2: Section 3, Part 2 
e 
PCSet 




























Genera for Op. 6 No. 2: Section 3, Part 2 
























Hits 1 7 8 6 









Secona P"'2 9218 
Ilits 0.0079 0.0852 0.0120 
0.0061 0.0478 
Example 9.15: Alles, Section 3, Part 2, Fortean and PGS, reduced matrix 
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Op. 6 No. 2: Alles 
Genera for Op. 6 No. 2 Section 3, Part 1 (Final) 
PCSet Hits G3 G4 G5 G8 G9 
3-1 1 o 
3-10 1o 
3-11 1 o 
3-12 1 o 
3-3 1 o 
3-4 1 o 
5-4 1 o 
5-Z12 1o 
5-Z17 1 o 
6-16 1 o 
6-31 1 o 
6-Z13 1 0 
6-Z42 1 0 
6-Z44 1 o 
7-21 1 o 
7-32 1 0 
Second pass 
Hits 2 61 25 
SQUO 0.0156 0.1136 0.0130 0.0184 0.0453 
Genera for Op. 6 No. 2 Section 3, Part 1 (Final) 
PCSet Hits 6-Z19/44 Oct Chrom 4-19/17 7-35/4/2 
3-1 1 o 
3-10 1 o 
3-11 1 o 
3-12 1 o 
3-3 1 o 
3-4 1 o 
5-4 1 o 
5-Z12 1 0 
5-Z 17 1 o 
6-16 1 o 
6-31 1 o 
6-Z13 1 0 
6-Z42 1 o 
6-Z44 1 o 
7-21 1 o 
7-32 1 o 
Second pass 
Hits 10 2121 
SQUO 0.0812 0.0313 0.0120 0.0208 0.0073 
Example 9.14: Alles, Section 3, Part 1, Fortean genera system and PGS, reduced matrix 
Genera for Op. 6 No. 2: Section 3, Part 2 























Genera for Op. 6 No. 2: Section 3, Part 2 
























Hits 1 7 8 6 











SQUO 0.0079 0.0852 0.0120 0.0061 0.0478 
Example 9.15: Alles, Section 3, Part 2, Fortean and PGS, reduced matrix 
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Op. 6 No. 2: Alles 
Genera for Op. 6 No. 2: Section 3, Postlude Genera for Op. 6 No. 2: Section 3, Postlude 
4-19/17 G12 PCSet Hits G1 G8 
3-4 1 o 
4-4 1 o 
5-11 1 0 
5-Z 12 1 o 
5-Z38 1 0 
6-1 1 0 
6-22 1 o 
6-Z44 1 0 
7-11 1 0 
7-7 1 0 
7-Z38 1 0 
8-4 1 0 
Second pass 
Hits 2 10 
SQUO 0.0149 0.1225 
PCSet Hits 6-Z19/44 7-35+ Chromatic 
3-4 1 o 
4-4 1 0 
5-11 1 
5-212 1 0 
5-Z38 1 0 
6-1 1 0 
6-22 1 
6-Z44 1 o 
7-11 1 
7-7 1 0 
7-Z38 1 0 
8-4 1 0 
Second pass 
Hits 31512 
SQUO 0.0325 0.0177 0.0801 0.0139 0.0219 
Example 9.16: Alles, Section 3, Postlude, Fortean and PGS, reduced matrix 
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Op. 6 No. 6: Am Wegrand 
Henry John Mackay 
Text 
Tausend Menschen ziehen vorüber, 
Den ich ersehne, er ist nicht dabei! 
Ruhlos fliegen die Blicke hinüber, 
Fragen den Eilenden, ob er es sei ... Aber sie fragen und fragen vergebens 
Keiner gibt Antwort: Hier bin ich. Sei still. 
Sehnsucht erfüllt die Bezirke des Lebens, 
Welche Er llung nichtollen will, 
Und so steh ich am Wegrand-Strande, 
Während die Menge vorüberfliesst, 
Bis, erblindet vom Sonnenbrande, 
Mein ermüdetes Aug'sich schliesst. 
Translation 
A thousand people pass by, 
the one I long for, he isn't among them! 
Restless the glances flit about, 
ask the man who is hurrying by, whether he is the one ... But they ask and ask in vain, 
no-one answers, "Here I am. Be quiet. " 
Longing fills the compartments of life, 
which fulfillment will not fill, 
and so I stand on the beach by the roadside 
while the crowd flows past, 
until, blinded by the burning sun, 
my tired eye closes. 
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Op. 6 No. 6: Am Wegrand 
Motif a Motif ß ^X 
10 vx 
bar 3 
Motif a 'y' ^y Y 









x: Semiquaver-crotchet rhythm 
articulating a falling or rising semitone 
bar IS Y: 
3-note dotted rhythm which 
characterises the 8 motif 
z: Unordered 3-note chromatic segment 
Example 10.1: Am Wegrand, motif-forms 
aß motif fragmented 
bar l bows= 
x m^v x T4 x 
bar 3 
* (in canon) **** * 
piano (RH) & Voice 
bar 10 
12 





bar 10 retrograde of a WT transformation 
Example 10.2: Am Wegrand, motif variants 
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Example 10.3: Am Wegrand, harmonic and motif plan (1) 
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Op. 6 No. 6: Am Wegrand 














































































Example 10.4: Am Wegrand, pc-set segmentation (1) 
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Example 10.4 (ctd. ): Am Wegrand, pc-set segmentation (2) 
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Op. 6 No. 6: Am Wegrand 
O ýt 
V1 9O In 
Z n '"t ý! 1 'et 
Ö 
N Oý Oý r Oý .. 00 
rN 
. "r . "-i 
9 
Ö 
. "r n if1 ý/1 N r. . -.. Oý 'ýt a' 
ÖÖ 
ý--ý ý--ý ý/1 
-NM 
e- 10 - 





In N N. 
N. MM 
00 N -4 
N. . 
- In O1 
-L .4 
en1 In O 
a' %D M 
ID N. 
00 e 
. . -+ 
ID 1-r N. 
- In O 
(A 
'. D u) In 




ý . -I O 
N. "d' ' 
0 C) O 
00 In e 
OOO . -1 
in in 
-I OO 
ND 10 t 
OOO 














le, m ", 
uN 

















17 N N 
+ 





1y ßf1 V1 
1 
O+ 
1y ßl1 N 
+ 
. "r LA in 
f ý \+ 
In 00 U 
O+ 
ýy u1 In 
. 4Ub i: O r: 
M 
Ut: .ö 
. 7MM U ,: rlý 
. CI M U .br: 
NMM 
4 r: r: 
M N 
º: 4 
. t7 MM U r: r: 





h In cl 
v1 v1 N 
ýD le e 
00 %0 M 
'0 O1 N. 
In le `d' 
V '""4 O' 
00 In 10 
00 'O `t 
00 N in 
"O - In 
in LA a' 
O' O'. N 
00 "t r+ 
O' N O' 
O' N. e 
C) N. '. O 
00 '. O 
. --4 00 O' 
.r in M 
In O 00 
O 00 In 
'. O N 00 
'. O - N. 
OOO OOO OOO OOO '. 
O '. 0 in 
OOO 
'O '. G in 
OOO 
O' 
0OO . -ý 
O 
--0 
00 '. D in 
OOO 
00 '. O M 




N - ýA N 
Hu ýIA1 H 
-ur1 
u'. 
D M '. O u - uN '. 




ýIn ý u ý-ý y 
r- M º- º- º- F- - h- º- I --1 Ivy --1 -. 1 1--1 M 
5 NM 
. "+ N eýi . -ý NM r+ N M1 ý-+ cV M . --ý 
NM 







. ý. ý . ý`ý 
n 






n i-. . -.. -. ['ý i". u1 
ay 
y 00 mot' 
O O' 00 
. "-ý ýd' h 
. -4 O' '. O 
Oý \0 M 
'. O N O' 
M 'O in 
'. O In 00 
N O' M 
. -4 le M 
'. O O' 00 
M '. O 1-4 
'. D '. D M 
In M .4 
N-' 
N O' In 
N q, e 
In O% O' 
O N. N 
ti a'. a' 
u aO N. N. OOO 
O O, O, 
ý C) O 





.ý .r -4 
00 N. N. 
OOO 
O a' Oý 
.O 
eý '. O N 
+- 
G'. N. N. O O1 O'. 





















fl, ) M 
NNN In In In MMN 
In 00 00 
MNN .. r . -y . -+ 
. bob rzý tlý ýlbcö K4Un cöK . b. b1b IbOb . bbb hob %b4Ob 1briob ý"-ý tV w1 .r rV fl; tV N en ý"+ NM -4 rV M 4NM 4 r4 NM 4N m1 
-E 00 VZ1 C 9 . 
Ni 
" -ý .ý OHO OHO 00 M 
H 
. --ý Oý Oý 
d 
'"t r+ '. O 
ýO M N 
h ýO In 
.0 00 In 
00 IA Ml 
N. N. N. 
00 OO O' 
00 '. D N 
00 N. h 
00 00 N 
uy .4h hh (O 
N O0 * 
In 00 -4 
00 O 
-4 Oý N 
O O0 N 
ON O' 
00 O' 
h . ") 






0, In N. 
OOO OoO Ooo OOO 
( In 
OOo 
00 '. O '. D OoO (O '. 
O ö00 M N. '. O 
.4Oo 
N. N. (O 
oOo 
O 'O In 
-+ OO döö öOö ööö döö ööd ödö ööö döö ööö döö 
w 




















"V' h . 
~-ý 
cýcýcý 
N Oý ;Q 
cýcýV 
u'f 00 N. 
cýcýc: ýNM . -i NM . -i ry e. ý .r tV M ýNM ýN r1 . -! NM . -ý NM I 1`! M r+ NM 
.r N y N 
O 
. -1 
































Op. 6 No. 6: Am Wegrand 
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Op. 6 No. 6: Am Wegrand 
Genera for Op. 6 No. 6 Section 1 Phrase 1 


















Hits 2 3 6 4 
SQUO 0.0109 0.0568 0.0781 0.0368 
Genera for Op. 6 No. 6 Section 1 Phrase 1 












6-Z 19 o 
6-Z25 o 
7-3 0 
0 7-32 o 
8-24 o 
Second pass 
1 Hits 5 461 
0.0082 SQUO 0.0665 0.0481 0.0625 0.0082 
Example 10.7: Am Wegrand, Section 1, Phrase 1, Fortean genera system and 
PGS, reduced matrix 
Genera for Op. 6 No. 6: Section 1 Phrase 2 














Hits 2 2 5 2 
SQUO 0.0149 0.0208 0.0868 0.0219 
Genera for Op. 6 No. 6: Section 1 Phrase 2 
G8 PCSet 4-21+ Chromatic G12 7-35/34/32 4-28+ 











8-Z 15 0 
Second pass 
1 Hits 1 5 1 1 4 
0.0123 SQUO 0.0100 0.0801 0.0110 0.0097 0.0833 
Example 10.8: Am Wegrand, Section 1, Phrase 2, Fortean genera system and 
PGS, reduced matrix 
Page 150 
Op. 6 No. 6: Am Wegrand 
Genera for Op. 6 No. 6 Section 2- Interlude Genera for Op. 6 No. 6 Section 2- Interlude 
PCSet Hits G2 G6 G11 G12 PCSet G12 7-35/34/32 
3-2 1 o 3-2 o 
3-3 1 o 3-3 o 
3-9 1 o 3-9 o 
4-12 1 o 4-12 o 
4-22 1 o 4-22 o 
4-Z29 1 o 4-Z29 o 
5-10 1 o 5-10 o 
5-20 1 o 5-20 o 
5-23 1 o 5-23 o 
5-25 1 o 5-25 o 
5-29 1 o 5-29 o 
5-30 1 o 5-30 o 
5-31 1 o 5-31 o 
5-33 1 o 5-33 o 
5-34 1 o 5-34 o 
6-16 1 o 6-16 o 
6.27 1 0 6-27 o 
6-Z19 1 o 6-Z19 o 
6-Z23 1 0 6-Z23 0 
6-Z43 1 0 6-Z43 o 
7-34 1 o 7.34 0 
8-Z15 1 o 8-Z15 o 
Second pass Secondpass 
Hits 7 2 8 5 Hits 2 20 
SQUO 0.0277 0.0120 0.0758 0.0299 SQUO 0.0120 0.1057 
Example 10.9: Am Wegrand, Section 2, Fortean genera system and PGS, reduced matrix 
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Op. 6 No. 6: Am Wegrand 
Genera for Op. 6 No. 6 Section 3 Genera for Op. 6 No. 6 Section 3 
PCSet G2 G4 G5 G7 G8 PCSet 4-21+ Chromatic 4-19/17 G12 7-35/4/2 
3-1 o 3-1 o 
3-12 o 3-12 o 
3-8 0 3-8 o 
4-1 o 4-1 0 
4-11 o 4-11 0 
4-19 0 4-19 0 
4-24 0 4-24 0 
4-Z29 0 4-Z29 0 
5-1 0 5-1 0 
5-15 0 5-15 
5-20 0 5-20 0 
5-33 0 5-33 0 
5-5 0 5-5 0 
5-9 0 5-9 0 
6-14 o 6-14 o 
6-Z10 0 6-Z10 0 
6-Z38 0 6-Z38 0 
6-Z43 0 6-Z43 0 
7-4 0 7-4 0 
7-7 0 7-7 0 
8-1 0 8-1 0 
8-4 0 8-4 0 
Second pass Second pass 
Hits 7 4 911 Hits 2 91 18 
SQUO 0.0277 0.0551 0.0852 0.0061 0.0067 SQUO 0.0110 0.0787 0.0076 0.0060 0.0423 
Example 10.10: Am Wegrand, Section 3, Fortean genera system and PGS, reduced matrix 
Genera for Op. 6 No. 6: Section 4 Phrase 1 
PCSet Hits GI G5 G6 
3-2 1 o 
3-4 1 
4-2 1 o 
4-20 1 
5-10 1 o 
5-20 1 
5-5 1 0 
5-Z38 1 
6-16 1 0 
6-Z19 1 
6-Z23 1 0 
6-Z3 1 0 
7-1 1 0 
7-3 1 0 







Genera for Op. 6 No. 6: Section 4 Phrase 1 


















Secon d pass 
Hits 4 10 12 





SQUO 0.0105 0.0980 0.0155 0.0433 
Example 10.11: Am Wegrand, Section 4, Phrase 1, Fortean genera system and 
PGS, reduced matrix 
Page 152 
Op. 6 No. 6: Am Wegrand 
Genera for Op. 6 No. 6: Section 4 Phrase 2 
PCSet Hits G2 G4 G7 
4-19 1 o 
4-21 1 o 
4-25 1 o 
5-24 1 o 
6-1 1 o 
6-22 1 o 
6-34 1 0 
6-35 1 o 
7-19 1 0 
Second pass 
Hits 2 4 3 
SQUO 0.0193 0.1347 0.0450 
Genera for Op. 6 No. 6: Section 4 Phrase 2 











Hits 5 121 
SQUO 0.0669 0.0214 0.0258 0.0278 
Example 10.12: Am Wegrand, Section 4, Phrase 2, Fortean genera system and 
PGS, reduced matrix 
Genera for Op. 6 No. 6 Postlude 
PCSet Hits G2 G5 
4-1 1 o 
4-21 1 o 
4-Z29 1 o 
5-31 1 o 
5-33 1 o 
5-218 1 o 
6-27 1 o 
6-31 1 o 
6-34 1 o 
6-Z37 1 o 
6-Z38 1 o 
7-31 1 o 
7-6 1 o 
8-17 1 
Second pass 
Hits 12 1 
SQUO 0.0745 0.0149 
Genera for Op. 6 No. 6 Postlude 
G9 PCSet Hits OctatonicChromatic7-35/34/32 4-28+ 
4-1 1 o 
4-21 1 0 
4-Z29 1 0 
5-31 1 0 
5-33 1 0 
5-Z18 1 0 
6-27 1 0 
6-31 1 0 
6-34 1 0 
6-Z37 1 0 
6-Z38 1 0 
7-31 2 (o) (o) 
7-6 1 0 
0 8-17 1 0 
Second pass 
1 Hits 149 1 
0.0104 SQUO 0.0179 0.0549 0.0748 0.0179 
Example 10.13: Am Wegrand, Postlude, Fortean genera system and PGS, reduced matrix 
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Op. 6 No. 7: Lockung 
Kurt Aram 
Text 
Komm, komm mit nur einen Schritt! 
Hab schon gegessen, 
Will dich nicht fressen, 
Komm, komm mit nur einen Schritt! 
Kaum zwei Zehen weit noch zu gehen 
Bis zu dem Häuschen, 
Komm, mein Mäuschen. 
Ei sieh da, da sind wir ja! 
Hier in dem Eckchen, 
(Pst) nur kein Schreckchen, 
Wie glüh'n deine Bäckchen, 
Jetzt hilft kein Schrein, 
Mein bist du, mein! 
Translation 
Come, come with me just one step! 
I have already eaten 
I will not eat you, 
Come, come with me, just one step! 
Barely two toes further to go. 
To the little house, 
Come, my little mouse 
Oh, look, there we are, 
Here in the little corner 
(Pst) don't you be afraid, 
How your little cheeks glow, 
Now crying out won't help, 
You are mine, mine! 
Page 154 




Intro Piano (opening) Opening fig. 1-4 Phrasing: lxlx2 (a, a' b) 
Piano (rascher figure) rascher fig. 5-7 Rhythm in 2/8 time 
Piano (flüchtig figure) flüchtig fig. Phrasing: 2x2 
Section 1 Komm, komm mit nur einen Schritt Komm fig. 11-15 Fragmented phrasing (2x2) 
Hab schon gegessen, will dich nicht fressen Opening fig. 16-19 Phrasing: 2x2 
Komm, komm mit nur einen Schritt Komm fig 20-23 Fragmented phrasing (2x2) 
Piano (sehr rasch figure) sehr rasch fig. 24-25 Derived from 'flüchtig fig' (see below) 
Komm, komm mit noch einen Schritt Komm fig. 24-28 This text is not repeated in the original 
poem) 
Piano (sehr rasch figure) sehr rasch fig. 29-30 
Section 2 Kaum zwei Zehen weit noch zu gehen langsamer fig. 31-34 Schoenberg's 'contrasting modulatory' 
section 
bis zu dem Häuschen, komm, mein Mäuschen langsamer fig. 35-40 The section comprises 4 iterations of 
this figure 
Piano (langsamer fig. ) 41 (conclusion to Section 2) 
Piano (from intro b. 5) rascher fig. 42-44 Schoenberg's 'retransition' 
Section 3 Piano (from intro b. 8) flüchtig fig. 45-46 The voice enters earlier ... 
Ei sieh da, da sind wir ja! flüchtig fig ctd. 46-47 ... than at the opening 
Hier in dem Eckchen, Opening fig. 48-49 Variant of phrase 1 (a, a') 
(Pst) nur kein Schreckchen, Opening fig. 50-51 Variant of phrase 1 (a, a') 
Wieglüh'n deine&ickchen Opening fig. 52-53 Variant of phrase 2 (b) 
Jetzt hilft kein Schrein 54-55 
Piano 56-57 Cadential figure 
Mein bist du, mein 58-62 
Piano sehr rasch fig. 60-65 Extension with final cadence 
Example 11.1: Lockung, description of phrase structure 
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Op. 6 No. 7: Lockung 
om bar 8 
9 10 it 12 to u 
,. v 
*w 
um bar 45 48 47 46 40 




NV BF 1 
60 61 62 
10 
- ý4 
32 33 return to Section 1 (bar 23) as 
yb ý 
Example 11.2: Lockung, comparison of the similarity between Sections 1 and 3 
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Example 11.3 (ctd): Lockung, harmonic and motivic analysis (2) 
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Example 11.4 (ctd. ): Lockung, pc-set segmentation (2) 
Page 160 
Op. 6 No. 7: Lockung 
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Op. 6 No. 7: Lockung 
Genera for Op. 6 No. 7: Introduction 
















Second p ass 
Hits 3 5 6 
SQUO 0.0174 0.0417 0.1212 
Genera for Op. 6 No. 7: Introduction 














6-Z42 (0) (o) 
8-27 o 
Second pass 
1 Hits 111 2 10 1 
0.0098 SQUO 0.0087 0.0080 0.0167 0.0175 0.0775 0.0167 
Example 11.7: Lockung, Introduction, Fortean genera system and PGS, reduced matrix 
Pos Genus Hits Members SQUO 
1 9-11/9-10 15 127 . 0787 
2 9-10/9-7 15 129 . 0775 3 9-10/9-8 15 131 . 0763 
4 9-10 15 136 . 0735 
5 9-11/9-8 15 137 . 0730 6 9-8/9-7 15 139 . 0719 
7 9-11/9-7 15 139 . 0719 
8 9-11 15 156 . 0641 
9 9-7 15 158 . 0633 
10 9-8 15 159 . 0629 
11 8-27/9-4 14 92 . 1014 
17 8-27 14 108 . 0864 
18 9-10/9-5 14 131 . 0712 22 9-5 14 157 . 0594 23 8-27/9-3 13 99 . 0875 
40 9-4 13 154 . 0563 
41 9-3 13 156 . 0556 
42 9-2 13 158 . 0549 
43 8-27/9-12 12 65 . 1231 
63 8-12 12 108 . 0741 64 9-11/3-8 12 109 . 0734 75 8-Z29 12 117 . 0684 
76 8-Z15 12 117 . 0684 80 3-8 12 159 . 0503 81 8-27/3-8 11 68 . 1078 
100 8-19 11 85 . 0863 
101 9-12 11 85 . 0863 
102 8-11/9-10 11 89 . 0824 
Example 11.8: Lockung, Introduction, K* intersection listing 
(Selection from the top 102 places on the list) 
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Op. 6 No. 7: Lockung 
Genera for Op. 6 No. 7: Section 1 bars 20-23 
Fortean genera system Proposed genera system K*/Kd System 
PCSet G2 G7 PCSet 7-35+ 4-21+ 7-35/34/32 PCSet 4-21 6-35 7-35 8-24 
4-11 o 4-11 o 4-11 o 
4-21 o 4-21 o 4-21 o 
5-16 o 5-16 o 5-16 o 
5-29 o 5-29 o 5-29 o 
5-33 0 5-33 o 5-33 0 
6-2 o 6-2 o 6-2 (o) 
6-35 o 6-35 o 6-35 o 
6-Z25 o 6-Z25 o 6-Z25 0 
6-Z26 o 6-Z26 o 6-Z26 o 
8-13 o 8-13 o 8-13 o 
Second pass Second pass Second pass 
Hits 82 Hits 5 3 2 Hits 2 3 41 
SQUO 0.0696 0.0270 SQUO 0.1064 0.0361 0.0233 SQUO 0.0260 0.2000 0.0930 0.0133 
Example 11.9: Lockung, Section 1, bars 20-23, PGS, Fortean, and K*/Kd genera system, re- 
duced matrix 
Genera for Op. 6 No. 7: Section 2 






















Hits 2 3 1 1 13 
SQUO 0.0087 0.0188 0.0068 0.0074 0.0855 
Genera for Op. 6 No. 7: Section 2 






















Hits 10 19 
SQUO 0.1250 0.0096 0.0523 
Example 11.10: Lockung, Section 2, Fortean genera system, and PGS, reduced matrix 
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Op. 6 No. 3: Mädchenlied 
Paul Remer 
Text 
Ach, wenn es nun die Mutter wüßt' 
Wie du so wild mich hast geküßt, 
Sie würde beten ohne Ende, 
Daß Gott der Herr das Unglück wende. 
Und wenn das mein Herr Bruder wüßt', 
Wie du so wild mich hast geküßt, 
Er eilte wohl mit Windesschnelle 
Und schlüge dich tot auf der Stelle. 
Doch wenn es meine Schwester wüßt, 
Wie du so wild mich hast geküßt, 
Auch ihr Herz würde in Sehnsucht schlagen 
Und Glück und Sünde gerne tragen. 
Translation 
Ah if my mother now knew 
how you kissed me so impulsively, 
she would pray endlessly 
that God the Lord would change the bad luck. 
And if, my Mr. Brother knew 
how you kissed me so impulsively, 
he would hurry quick as the wind 
and strike you dead on the spot. 
But if my sister knew 
how you kissed me so impulsively, 
her heart, too, would beat in longing 
and gladly bear the happiness and sin. 
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Op. 6 No. 3: Mädchenlied 
Section 1 
variant of ß where falling semitone replaces rising semitone 
z (re-ordering of y) z y° 










12ý Äi 71ýý uW. WW IL 
R(z) 
Section 3 TI(x) 
.. is 
4x 
17 I(xl ie 
X 
T8 (c. ff, bar 12) 
x 
liquidation of motifs, by adopting the whole-tone scale 
21 22 23 24 29 M 
0! 
OF F 
Example 12.1: Mädchenlied, motif-forms 
Page 166 
Y R1(y) RI(y) 
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Example 12.2 (ctd. ): Mädchenlied, harmony and motif (2) 
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Example 12.3: Mädchenlied, pc-set segmentation (1) 
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Example 12.3 (ctd. ): Mädchenlied, pc-set segmentation (2) 
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Op. 6 No. 3: Mddchenlied 
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Op. 6 No. 3: Mddchenlied 
Genera for Op. 6 No. 3: Section 1 bars 1-3 
PCSet G4 G11 PCSet 4-19/17 7-35/34/32 PCSet IC2 IC4 
4-19 o 4-19 o 4-19 o 
4-22 o 4-22 o 4-22 o 
5-21 o 5-21 o 5-21 o 
5-22 o 5-22 o 5-22 o 
5-34 0 5-34 o 5-34 0 
5-35 0 5-35 o 5-35 0 
5-Z17 o 5-Z17 o 5-Z17 o 
6-14 o 6-14 o 6-14 o 
6-Z19 o 6-Z19 o 6-Z19 o 
Second pass Second pass Second pass 
Hits 6 3 Hits 1 8 Hits 3 6 
SQUO 0.2020 0.0694 SQUO 0.0185 0.1034 SQUO 0.0476 0.1058 
Example 12.6: Mädchenlied, Section 1, bars 1-3, PGS, Fortean and Parks IV 
genera system, reduced matrix 
Genera for Op. 6 No. 3: Section 1 bars 4-8 
PCSet G2 G4 G6 PCSet 4-21+ 7-35/34/32 
4-19 o 4-19 o 
4-21 o 4-21 o 
4-24 o 4-24 o 
4-3 0 4-3 0 
5-21 0 5-21 0 
5-33 0 5-33 0 
5-8 0 5-8 0 
6-21 o 6-21 0 
6-22 o 6-22 o 
6-33 o 6-33 o 
6-Z45 0 6-Z45 0 
7-25 0 7-25 0 
7-33 0 7-33 0 
7-34 0 7-34 0 
8-21 o 8-21 0 
Second pass Second pass 
Hits 7 7 1 Hits 11 4 
SQUOO. 0406 0.1414 0.0088 SQUO 0.0884 0.0310 

















Hits 1 15 4211 
SQUO 0.0087 0.0145 0.2222 0.0580 0.0173 0.0089 0.0108 
Example 12.7: Mädchenlied, Section 1, bars 4-8, PGS , Fortean, and K*/Kd 
genera system, reduced matrix 
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Op. 6 No. 3: Mddchenlied 
Genera for Op. 6 No. 3: Section 2 Genera for Op. 6 No. 3: Section 2 
PCSet G3 G4 G6 G9 G10 G12 PCSet 4-21+ Octatonic 4-19/17 G12 7-35/4/2 
4-17 o 4-17 o 
4-19 o 4-19 0 
4-3 0 4-3 o 
5-13 o 5-13 
5-21 o 5-21 0 
5-26 0 5-26 0 
5-33 0 5-33 o 
6-15 0 6-15 0 
6-20 0 6-20 0 
6-27 o 6-27 (o) 
6-32 o 6-32 0 
6-Z26 o 6-Z26 0 
6-Z50 o 6-Z50 (0) 
7-13 0 7-13 o 
7-26 0 7-26 o 
7-29 0 7-29 0 
7-31 0 7-31 (o) 
7-32 o 7-32 o 
7-33 0 7-33 0 
7-35 0 7-35 0 
8-17 o 8-17 o 
8-24 0 8-24 0 
8-28 o 8-28 (o) 
Second pass Second pass 
Hits 1 11 1 6 3 1 Hits 1 5 10 51 
SQUO 0.0054 0.1449 0.0057 0.0378 0.0192 0.0057 SQUO 0.0052 0.0543 0.0725 0.0286 0.0051 




Work Region Section or Bars Relevant anticipation from opening section 
Natur 6sm C min 2 (bars 37-40) C min is second chord of first phrase (bar 8). 
T: E maj. S/T SM E6 ma' 2 ars 31-37) E6 mä is third chord of first phrase (bar 8). 
Np F mä 3 First subsection in Section 1 (bars 14-21) in F ma'. 
Traumleben Np F maj bars 20-24,32-34 F triad is articulated by the opening melody (bar 2). 
T: E maj. 
6mv D min bars 12-13 D min is the first chord in bar 4. 
Verlassen S/T SM D maj 52 (bars 8-17); §4 (bars 31 D is fourth chord on each bar (bars 1-6). 
33,41-43) D ma' articulated in vocal line (bar 3). 
T: E6 min. sm B min 2 (bars 10-15) B-A O-G j-F tt-E-D 0 articulated in vocal line (bars 5-6). 
tIM G maj $4 (bars 31-33) V7 of G maj articulated by the vocal line (bar 3) and a 
the end of bar 8. 
SD A6 4 (bars 34-40) 
Ghasel S/T sm E min $2 (bars 8-11); $5 (bar V of E minor is apparent at the opening. 
30-31 
T: F maj M A maj $ 3-5 (bars 17-28) First note of work, GO in bar 3, C0 (with E and D) i 
bars 5-6. 
S/T G mä 4 (bars 23-25) Bq is in the bass in bars 2-3. 
Nie ward ich SD B6 S1 (bars 1-6); §2 (bars 11 B6 chord is on the first beat of bar 2. 
18); §3 (bars 33-34); § V chord of B6 (albeit augmented) in bar 3, followed b 
(bars 51-54); §5 (bars 6 B6 tonic (albeit augmented) in bar 4. 
66); 6 (bars 71-75; 79-84) 
T: F maj sm D min $4 (bars 43-55); S5 (bar D is the first note of the work. D minor articulated b 
62-64) figures in bars 1 and 2. V chord of D in bar 3 (wit 
root in the bass). 
6M A6 2-3 (bars 17-21) Strong GO in bar 2 (along with Cq . 
Np G6 §1 (bars 6-10); $2 (bar V chord (C0-G0-B) on beat 4 of bar 2, which could b 
13-14); Postlude (bar 83) extended into the augmented triad in the following bar 
D C maj 54 (bars 36-43) Strong C and Bq in melody at the opening in bars 1-2 
supported by D, F and A. 
6 SM D6 3 (bars 21-36) See Np entry above. 
Voll jener Süße 6 MD B maj /min §1 (bars 10-20); S4 (bar Prominent F0 (G 6) and CO (D 6) at the opening, along 
32-39); § 6-7 (bars 63-78) with descending fragment B-A tI-G tI (and G q) in cell 
bars 4-9. 
T: CO SM B6 min §1 (bars 13-17); S6 (bar Prominent augmented triad F-A-D 6 (in bars 1 and 3 
65-67) with F in bass suggesting V+ of B6 minor. Prominent 
Aq -B 6 note succession in bars 1-2. 
S/T E6 maj §5 (bars 49-63) Prominent pc-succession ES -F-G q in bars 3-4. E6 
includes a prominent B6 and passing over it. 
Wenn Vöglei n sm G maj 52 (bars 9-12) Prominent D-F0-A (V in G maj) in the introduction. 
klagen 
T: B min M E6 ma' 3 (bars 13-16) B 6-D-F triad in bar 3 suggests V of E6 
v F tI min $4 (bars 18-20) Melodic D-C 0 -F 0 at opening is suggestive of F0 min 
(albeit tempered by Gq which follows). Final chord o 
introduction is F0 maj. 
Example 13.1: Conclusions: main regions and their anticipation at opening (1) 
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Conclusions 
Work Region Section or Bars Relevant anticipation from opening section 
Sehnsucht sm FO min §1 (bars 1-19); §3 (bars Prominent E0 and prominent V of F0 min at the open- 
40-43) Mg. 
T: A maj sd D min §1 (bars 1-15); §2 (bars D minor dyad (D-F) at the opening, Fq in conjunction 
21-27); §3 (bars 36-41); $4 with E6 in bar 7. 
(bars 44-57); 
bSM F maj S1 (bars 10-12); S2 (bars Prominent E0 (F at the opening which is associated 
28-33) in bars 6-7 with E An F-A-C chord becomes promi- 
nent in bar 10. 
Alles S/T B6 min $ 1(bars 2-4,9-12) Prominent B6 and Aq in bar 1 anticipates the regional 
assertion in the subsequent bar. 
sm F min §2 (bars 12-15); Prominent E (F) in Piano LH, bar 2, which moves to F 
in the next bar. 
T: A6 maj 6 SM E mä 3 (bars 29-33) Prominent Bq -E q as the accented passing notes in bar 1 
sd CO min $2 (bars 15-22); §3 (bars Prominent Eq in bar 1, and (in bars 2-3) the succession 
29-33) E6-D6-Cq-G6 (enharmonic of D0-Cd-Bd-F0) in the 
piano RH, alongside F 6-A 6-A q -D 6-C (enharmonic of 
E-G0-A 4 -C0) aggregate to and are strongly suggestive 
of CO minor. 
Am Wegrand S/TSM D6 maj § 1(bars 7-11); §2 (bars Sustaining of C0 or D6 through the first two bars, and 
15-18); §4 (bars 29-33); the prominent melodic association of D6 with Fq in 
the melody line. 
T: D min Np E6 maj §2 (bars 14-17); §4 (bars E6 in the first bar (LH piano), E6 in the span of the 
29-32) melodic line. 
Lockung SM C maj § 1(bars 3-9,15-19); S3 V-I cadence at opening (bars 1-3). 
(bars 41-46); 
T: E6 maj SubT D6 maj §1 (bars 7-9); $3 (bars 42- Prominent D6 at the opening. 
45); 
Mädchenlied 6m G min § 1(bars 3-7); §2 (bars 10- Prominent D0 (E 6) and AO (B 6) within the texture at 
11) the opening. 
T: E min 6 SM C § 1(bars 6-8) Prominence of G and B at opening (including aug- 
mented triad G-B-D 0 with Gas root in bar 3. C minor 
figure articulated in bar 3. 
Np F mä 3 (bars 18-23) Prominence of B6 in opening 3 bars. 






Alles: bars 16-19 6-Zig Bars 7-8 
4229 ýý 
Am Wegrand: bars 3-4 6-Z19 
Lockung: bars 1-3 6-Z19 
A-19 
Mädchenlied: bars 1-3 
Ver - Is$ .-- ecn! Va - lac .-- sen 
Verlassen: bars 14-17 
Natur. bars 7-9 Traumleben: bars 34-35 
Example 13.2: Conclusions: the recurrences of set 6-Z19 
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Sehnsucht: bars 8-10 Z1 Bars 35-38 
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List of revised Difquos for Fortean Genera 
The following represents the listing of Forte's Difquos, revised to take into account the differenc- 
es noted by Ayrey (Ayrey 1998: 176). These tables revise Forte's Tables 23 and 24, from Forte 
1988a: 221; 223 respectively. 
1) Difquos for Forte's genera, G1-G12 in matrix form. 
G2 G3 G4 G5 G6 G7 G8 G9 G10 Gil G12 
G1 -0.00119 0.2781 0.8389 0.72629 0.52671 0.46395 0.61339 0.50088 0.61339 0.72629 0.52671 
G2 0.3 0.75603 0.73485 0.47507 0.54602 0.625 0.58211 0.625 0.73485 0.47507 
G3 0.86393 0.79957 0.44797 0.39363 0.69074 0.43662 0.69074 0.79957 0.44797 
G4 0.84559 0.79894 0.87382 0.4517 0.4517 0.4517 0.84559 0.79894 
G5 0.13113 0.46759 0.55682 0.76515 0.73951 0.79227 0.78592 
G6 0.31459 0.32609 0.35585 0.67804 0.78592 0.60741 
G7 0.65641 0.65641 0.65641 0.46759 0.31459 
G8 0.17564 0.14333 0.73951 0.67804 
G9 0.17564 0.76515 0.35585 
G10 0.55682 0.32609 
Gil 0.13113 
2) Difquos for Forte's genera, G1-G12 in table form (ordered by Difquo score, ascending). 
DifQuo Genus 1 Genus 2 
-0.00119 G1 (63) G2 (65) 
0.13113 G12 (45) G 11(29) 
0.13113 G6 (45) G5 (29) 
0.14333 G8 (41) G10 (41) 
0.17564 G9 (41) G8 (41) 
0.17564 G9 (41) G 10 (41) 
0.2781 G3 (45) G1 (63) 
0.3 G3 (45) G2 (65) 
0.31459 G12 (45) G7 (45) 
0.31459 G6 (45) G7 (45) 
0.32609 G8 (41) G6 (45) 
0.32609 G 10 (41) G12 (45) 
(continued on next page) 
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DifQuo Genus 1 Genus 2 
0.35585 G9 (41) G12 (45) 
0.35585 G9 (41) G6 (45) 
0.39363 G3 (45) G7 (45) 
0.43662 G9 (41) G3 (45) 
0.44797 G12 (45) G3 (45) 
0.44797 G3 (45) G6 (45) 
0.4517 G9 (41) G4 (21) 
0.4517 G8 (41) G4 (21) 
0.4517 G10 (41) G4 (21) 
0.46395 G1 (63) G7 (45) 
0.46759 G5 (29) G7 (45) 
0.46759 Gil (29) G7 (45) 
0.47507 G12 (45) G2 (65) 
0.47507 G6 (45) G2 (65) 
0.50088 G9 (41) Cl (63) 
0.52671 G12 (45) G1 (63) 
0.52671 G6 (45) GI (63) 
0.54602 G2 (65) G7 (45) 
0.55682 G8 (41) G5 (29) 
0.55682 G 10 (41) Gil (29) 
0.58211 G9 (41) G2 (65) 
0.60741 G12 (45) G6 (45) 
0.61339 G8 (41) G1 (63) 
0.61339 G 10 (41) GI (63) 
0.625 G8 (41) G2 (65) 
0.625 G10 (41) G2 (65) 
0.65641 G9 (41) G7 (45) 
0.65641 G8 (41) G7 (45) 
0.65641 G10 (41) G7 (45) 
0.67804 G8 (41) G12 (45) 
0.67804 G10 (41) G6 (45) 
0.69074 G8 (41) G3 (45) 
0.69074 G10 (41) G3 (45) 
0.72629 G1 (63) G5 (29) 
0.72629 G1 (63) Gil (29) 
0.73485 G2 (65) G5 (29) 
0.73485 G2 (65) Gil (29) 
0.73951 G8 (41) Gil (29) 
0.73951 G10 (41) G5 (29) 
0.75603 G4 (21) G2 (65) 
0.76515 G9 (41) G5 (29) 
0.76515 G9 (41) Gil (29) 
0.78592 G12 (45) G5 (29) 
0.78592 G6 (45) Gil (29) 
0.79227 G5 (29) Gil (29) 
0.79894 G12 (45) G4 (21) 
0.79894 G6 (45) G4 (21) 
0.79957 G3 (45) G5 (29) 
0.79957 G3 (45) Gil (29) 
0.8389 Gi (63) G4 (21) 
0.84559 G4 (21) G5 (29) 
0.84559 G4 (21) Gil (29) 
0.86393 G3 (45) G4 (21) 
0.87382 G4 (21) G7 (45) 
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A User Guide for the Set Manager software program 
This appendix comprises a user guide for the Set Manager software which has been designed and 
written by the author, and has been submitted with the dissertation. Its use has assisted the anal- 
yses contained in the thesis and the process of its design has given rise to a number of points made 
in the thesis. This user guide will enable a non-specialist computer user to install and understand 
the use of Set Manager, so as these issues may be engaged, and the points of analysis can be verified. 
The Table of Contents for the User Guide: 
B1: Getting up and running 185 
B 1.1: System Requirements 185 
B1.2: Installation. 185 
B1.3: To Uninstall the program 185 
B1.4: About this Version 186 
B1.5: Known Bugs 186 
B2: Overview 187 
B2.1: The Purpose of the Program 187 
B2.2: Functionality 187 
B2.3: The Database 188 
B3: Understanding works, groups and sets 189 
B3.1: Getting around 189 
B3.2: To Set up a work 189 
B3.3: Enter pc-set data 190 
B3.4: More about the current pc-set 192 
B3.5: Looking at saved sets 193 
B3.6: Groups of Sets within a Work 194 
B4: Set complexes and pc-set genera 197 
B4.1: The `Set Complex' Window 197 
B4.2: Ifunc etc. 198 
B4.3: The Genera Window 199 
B4.4: Clear temp tables 199 
B4.5: Forte Genera creator 201 
B5: Explorations 203 
B5.1: Introduction to the `Set Explorer' window 203 
B5.2: The 12 standard functions 204 
B5.3: The 17 operational functions 204 
B5.4: The six `special' functions 206 
B5.5: Genera Systems window 207 
B5.6: The K* Intersection functionality 208 
B6: Future Developments 212 
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B l: Getting up and running 
B1.1: System Requirements 
The following represents the minimum specification for the computer on which the software is 
to run: 
IBM Computer running MS Windows 98, Windows NT Ver. 4, Windows ME, Windows 2000 or 
Windows XP (professional or home edition). 
" Pentium class computer. 
" 17in screen (preferred). 
"A CD-ROM Drive (for installation). 
B1.2: Installation. 
Place the CD in the drive, and close the door. Closing the computer's CD-ROM drive will prob- 
ably not initialise the program, as occurs with some programs. Please use the following proce- 
dure: 
" Choose the `Run' command from the Windows 98, ME or XP `Start' bar. 
" Choose the `Browse' button on the `Run' command window, and click once on the button. 
" In the `Browse' window you may see a map of all the directories in your computer. If not, 
click on `My Computer', which should show a map of the drives. Change the directory on 
the drop down list to that of the CD-ROM drive in which the disk has been placed. 
" You should be able to see the `setup. exe' file which is on the CD-ROM. 
" Click twice on the setup file, to move it into the `File Name' box. 
" Click once on `Open' and the installation program should begin. 
The installation process will involve a number of screens. You will be prompted to name a direc- 
tory in which you wish to install the software. 
A small number of `. dll' files are added to the `Windows' directory, which enable the running of 
any Visual Basic program. The main program files which will be added to the directory are the 
pcSet. exe file and a database file called `Forte95. mdb'. An additional file is called 
`Forte2000_Kstar. mdb'. These are the main components of the program. This installation pro- 
cedure should add Set Manager to your `Start bar', in the group you designate. 
B1.3: To Uninstall the program 
In order to un-install this program, open the Windows 98, ME or XP `Control panel'. From the 
`Start bar' choose `Settings' and `Control panel', and the control panel should appear. Choose 
`Add/Remove Programs' and double click, and the Add/Remove Program Properties box will ap- 
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pear. Look down the list box in the window and choose the `Set Manager' software. Click Add/ 
Remove, and confirm when prompted that you want to uninstall it. 
This uninstall procedure should uninstall the software. In order to uninstall manually, just go to 
the directory in which you have installed the program, and delete all the files. This will not remove 
the Visual Basic runtime DLLs from your windows directory, however, and so this is not the pre- 
ferred method. 
B1.4: About this Version 
This version of Set Manager is Ver. 1.2, and was desigend to be submitted with this dissertation. 
The database therefore contains the works, groups and sets used in the dissertation. A user can 
install the program on a hard disk, set up a new work and add new sets (and groups) on that instal- 
lation, still maintaining access to the data in the dissertation. The user can also add sets to the 
works in the dissertation. This will not affect the groups already listed in the group list, unless the 
user specifically adds to or deletes from a group. 
Of course changes made to the database will not affect the data contained on the CD-ROM. If you 
wish to restore that original data, remove the program from the hard disk by uninstalling the soft- 
ware (as described above) and re-install the software. 
B1.5: Known Bugs 
There are no known bugs at this stage. 
One aspect of database management has not been addressed in that if a user were to use this version 
of the software for a long time, he/she would find the database would grow larger and larger, even 
though genera systems and perhaps pc-sets might be deleted on a regular basis. This is because MS 
Access does not automatically free up space in the file when records are deleted, and Set Manager 
will continually add new tables when genera calculations are carried out (including temporary ta- 
bles which are deleted when the software closes). MS Access does provide a way of `freeing up' file 
space, but one can only do this from within MS Access itself, using the function `compress'. For 
various reasons, two versions of MS Access (MS Access 95 for the file `Forte95. mdb', and MS Access 
2000 for the file `Forte2000_KStar. mdb') are used in the current installation. To `compress' these 
files a user would need both versions of MSAccess on their computer, otherwise the versions would 
be updated to the current version on the computer which may make the program behave abnor- 
mally on some machines. The user is therefore advised that to compress one of these files, one can 
only use the version of MS Access intended for that particular file (as described above). 
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B2: Overview 
B2.1: The Purpose of the Program 
The main purpose of this program is to provide a means of managing pc-sets in the context of an 
analytical project. It offers the capacity to enter and save sets under the name of a work, as well 
as to be able to group those sets in any particular way, enabling `multiple segmentations' to be 
undertaken on the same passage. The user can also look at combinations of works, but in the 
current version, not at combinations of groups. The user should bear this in mind when setting 
up a project, as it might be more appropriate to be as general as possible when identifying what a 
`work' should represent. For example, if looking at Webern's Opus 9,10 and 11, it may be more 
appropriate for the entire opus to be represented as a single `Work' rather than Opus 10 No. 1, 
No. 2 and No. 3 as separate works. The user can, after all, setup any number of groups for a work. 
In general the program calculates the set complexes `on the fly' rather than consulting a database 
of relationships. Although this offers greater program integrity, it means that it takes a longer 
time to calculate local set complexes, and to open the set complex screen. Future versions may be 
structured to calculate set complexes by matching sets with records of relationships in a relational 
database to improve performance. In the current version the genera calculations, on the other 
hand, are not done `on the fly' - they rather check a relational database to see whether the set is a 
member or not, enabling them to run very quickly. This is due to the functionality that allows 
the user to design and change their own genera. This kind of task is managed most efficiently 
within the context of a relational database. The Visual Basic code therefore manipulates text to 
construct the appropriate queries to the database. 
Please note that this is a prototype version, designed to be used to assist with the research for the 
dissertation. It is not quite ready for a general distribution, although it is relatively stable. Occa- 
sionally you might find that a certain sequence of actions results in the program closing down 
when you are not expecting it. This is a crash, perhaps due to a bug or perhaps due to an unfore- 
seen combination of key strokes. While every effort has been made to anticipate such actions and 
avoid crashes, it is probably unavoidable. It will neither affect the data you have saved during the 
session (sets or groups or current work), nor corrupt the database. You should just start the pro- 
gram again, and perhaps try a different approach. 
In general you are encouraged to experiment with the program - it is impossible to hurt it, and it 
will not harm your computer. 
B2.2: Functionality 
The following are the functional features of Set Manager. 
1. To identify the pc-set of a given set of notes. To be able to save, edit or delete such sets of 
notes, alongside qualitative data to aid later identification. 
2. To be able to save such details in terms of a work (or project), and to be able to identify 
different groupings of such pc-sets as subgroups within a work. To be able to save, edit 
and delete such sub-groupings. 
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3. To generate set complexes and similarity relations for a given work, or sub-group of a 
work, `on the fly'. 
4. The capacity to be able to model pc-set genera (in respect of any work, or any sub-group 
of a work) in accordance with the rules as outlined in Chapter 4 of the current study. 
5. The capacity to be able to save genera so modelled to persistent storage, and to group 
such genera into distinct genera systems (as detailed in Chapter 4 of the current study). 
6. The capacity to calculate the genera matrixes (both first pass and reduced) in respect of 
any genera system which has been created, by using the generalised Squo, and the revised 
reduction process as described in Chapter 4. 
7. To include factors such as Kennett's Squo adjustment factor, Kennett's POF, and the gen- 
eralised Difquo, as described in Chapter 4. 
8. The capacity to provide output of 
data supplied in both the genera matrices and the set 
complex tables to other programs by storing data `on the clipboard'. 
9. The capacity to perform Lewin's Ifunc operations. 
' 
B2.3: The Database 
The data entered by the program is stored on a database file. The program is in constant interac- 
tion with the 
file and will not function without it, so the two files must be in the same directory. 
When the program opens, a message box appears confirming that it has found 208 sets, which are 
the standard set of pc-sets as 
defined by Forte. This message box in a sense confirms that the pro- 
gram has 
found the database. The database file is a standard file type and can be edited directly with 
MS Access 95, as well as other more recent versions, 
but be careful that you do not `update it to the 
current version' of 
MSAccess when you are prompted to do so, as the program file may not be able 
to see it after 
it has been converted. Leaving it in its current state allows the user to edit the data, 
but not change the 
database structure (i. e. the table names, field names etc. ). It is strongly recom- 
inended that users 
do not change the database structure, or the program may be rendered inoper- 
able and will 
have to be reinstalled. 
An additional 
database file (installed in the installation procedure) is required to support the K* 
intersection functionality 
(see below). This file will be inMSAccess 2000 format, and is rather large 
(at around 60MB). 
It may be deleted, but doing so will render the Kd Intersection functionality 
inoperable. 
See Lewin 1987: 90 for the textbook definition of `IFunc'. 
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3. To generate set complexes and similarity relations for a given work, or sub-group of a 
work, `on the fly'. 
4. The capacity to be able to model pc-set genera (in respect of any work, or any sub-group 
of a work) in accordance with the rules as outlined in Chapter 4 of the current study. 
5. The capacity to be able to save genera so modelled to persistent storage, and to group 
such genera into distinct genera systems (as detailed in Chapter 4 of the current study). 
6. The capacity to calculate the genera matrixes (both first pass and reduced) in respect of 
any genera system which has been created, by using the generalised Squo, and the revised 
reduction process as described in Chapter 4. 
7. To include factors such as Kennett's Squo adjustment factor, Kennett's POF, and the gen- 
eralised Difquo, as described in Chapter 4. 
8. The capacity to provide output of data supplied in both the genera matrices and the set 
complex tables to other programs by storing data `on the clipboard'. 
9. The capacity to perform Lewin's Ifunc operations. ' 
B2.3: The Database 
The data entered by the program is stored on a database file. The program is in constant interac- 
tion with the file and will not function without it, so the two files must be in the same directory. 
When the program opens, a message box appears confirming that it has found 208 sets, which are 
the standard set of pc-sets as defined by Forte. This message box in a sense confirms that the pro- 
gram has found the database. The database file is a standard file type and can be edited directly with 
MS Access 95, as well as other more recent versions, but be careful that you do not `update it to the 
current version' of MS Access when you are prompted to do so, as the program file may not be able 
to see it after it has been converted. Leaving it in its current state allows the user to edit the data, 
but not change the database structure (i. e. the table names, field names etc. ). It is strongly recom- 
mended that users do not change the database structure, or the program may be rendered inoper- 
able and will have to be reinstalled. 
An additional database file (installed in the installation procedure) is required to support the K* 
Intersection functionality (see below). This file will be in MSA ccess 2000 format, and is rather large 
(at around 60MB). It may be deleted, but doing so will render the Kd Intersection functionality 
inoperable. 
1. See Lewin 1987: 90 for the textbook definition of `IFunc'. 
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B3: Understanding works, groups and sets 
In order to understand how Set Manager can assist the analytical process, one must understand 
how the program defines works, groups, pc-sets and how they occur in a segmentation. These 
elements will form the basis of understanding how the more advanced functionality of the pro- 
gram will be useful. It is important to realise that pc-set reference information is stored in the da- 
tabase and is protected from being altered within the program. 
However, just as in Forte 1973, there is a distinction between the abstract pc-set (and its intransi- 
gent properties) and the instance of a pc-set in a work or segmentation, even though the terms are 
identical. Set Manager allows the user to store an instance of a pc-set together with all the relevant 
data such as which notes are used, in which bar(s) it was identified, which part of the texture it 
occupied, and so on. This information is saved, in the first instance, against a `work' which has 
been defined although of course it doesn't have to be a work - it could be a group of works, or a 
section in a work. But, and this will inform the user's decision as to what a `work' will actually 
represent, Set Manager also supports the notion of a 'group' of sets, whereby a grouping of pc-sets 
can be saved to the database, and, importantly, an instance of a pc-set can belong to as many 
`groups' as one chooses. This will make more sense as the user tries out the functionalities de- 
scribed below. 
B3.1: Getting around 
B3.1.1 Start-up 
To start the program choose the MS Windows start bar, then find the `Set Manager' entry. When 
the program loads it looks for the database file and if it is found the message `mPCSeta1IRS variable 
set with 208 records' will appear. This merely signifies a successful database opening, and you 
should click on `OK' to continue. If this message box does not appear, or an error message appears 
in its stead, then it is recommended that you go through the installation process once again (re- 
membering to `uninstall' any previous installation first - please refer to the appropriate section 
above). The opening screen is somewhat sparse (this version being a prototype) with only a few 
drop-down menus on the menu bar. From here it is suggested you can `Set up a Work', or choose 
`New Data' 
B3.1.2 Quitting 
To quit the program, choose <File>, < Quit >. The program closes. As the database updates 
when the user presses the `Update' button in the context of a particular data entry screen, there is 
no need to be concerned to save anything before quitting 
B3.2: To Set up a work 
In order to enter data, you should set the `current work' against which you wish to enter data. If 
you just wish to examine data, you would need to set the current work (as described below) to use 
the `Pc-set List (current work)' window, otherwise setting the current work is not necessary. Ac- 
cess to all the groups in the database (not just the `current work') is available at all times. 
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You can add a new work to the database (to which you can attach new pc-set data) by choosing 
from the drop-down menus, <File> then <Set Current Work>. The `Set Current Work' 
screen appears (Fig. B. 1 below) showing the currently set work, as well as the other works in the 
database. From here you can either change the current work to one of these works, or enter the 
name of a new work. 
double click here to select 
Fig. B. 1 
click here to update the 
database 
To change the current work to one of the others in the list, double click on one of the works in 
the list, and it will replace the listing in the `Current Work' box. The database has not yet been 
updated, however. In order to update the database, you must click on the `Update' button. A mes- 
sage box will ask you to confirm. Click `Yes' and this will make the work in the' Current Work' 
box the default `current work'. If you close the program and re-open it, the current work will be 
the last saved work. 
To enter a new work, then enter the name of the work, in the way you would like the program 
to report the work. Then click on `Update', and a message box will ask you to confirm, Click 
`Yes', and the database is updated. 
Note that in either case, to change a current work you must click on `Update' - it is not sufficient 
to merely double click or type directly into the first text box. 
B3.3: Enter pc-set data 
Use this screen to: 
" Enter New Data. 
" Check the set complex data for the current work within the context of the new data. 
" Quickly identify a pc-set (which you don't need to save). 
" Find set complex data about a pc-set. 
" Find out the genera membership of a pc-set. 
Enter pc-set data Page 190 
Appendix B: User Guide B3: Understanding works, groups and sets 
Note that all data entered in the `Data Entry' screen will be entered against the current work (iden- 
tified on-screen) when the user clicks on `Add Record'. In order to change the work, go to the 
instructions on changing the current work in Section B3.2. 
To open the `Data Entry' window go to < Database > on the drop down menu, then < New Da- 
ta>. The `Data Entry' screen appears as illustrated in Fig. B. 2 
Fig. B. 2 
Note that the name of the work appears in the top left, the top four rectangles offer the opportu- 
nity of entering information about the position in the work of the pc-set. The note entry contains 
just one entry box which is where the notes of the set are entered, and four buttons appear in the 
bottom part of the window. 
To find the name of the pc-set for a group of note, you simply click on the central box (currently 
displaying `... enter notes here ... ', 
just under `Note Entry') to make the box current, then enter 
the names of the notes in the blank box. You may enter names such as ABC (for sharp use the 
hash key `#', for flats use a small `b' (without any space between the note and the # or b). Double 
flats and sharps don't work (you get an error message) You should separate notes with a comma, 
full-stop or colon. You may prefer to enter the pitch class numerals (like 1 for C#, 2 for D etc. ). 
Do not leave any spaces between notes separated by the comma etc.. To find the pc-set of the 
notes you have entered press 'OK'. The normal form appears, as does the name, the prime form 
and the interval vector. To find the pc-set of another group, just delete the current entries (you 
can sweep across with the mouse if you prefer). 
If you wish to save this data against the current work, it is suggested you save some sort of quali- 
tative data about where the set is located in the music (for later reference), in the appropriate boxes, 
then click on the box `Add Record'. The data is not saved until this point (enabling you `play 
around' before saving). You must enter numeric data in the boxes `From Bar', and `To Bar', or 
else the program will put in Os (zeros). Note that you may include decimal points in the numeric 
data. 
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B3.4: More about the current pc-set 
B3: Understanding works, groups and sets 
To find out information about the current pc-set, click on the `> >' button under the 'OK' but- 
ton. This will expand the screen, showing four extra buttons under the title `Analysis'. 
The button `Show Complex Local', shows how the set you have entered relates to the other saved 
pc-sets in the current work, in terms of the set complex - it is a quick-look message box, although 
it runs a little slow because it has to load the database of the local sets before checking the relation- 
ships for Kh, K*, K, RxRp and Rx. 
The button `Show Complex Global' shows how the set you have entered relates to all other sets 
(not just the sets saved against the current work) in terms of a set complex - it is also a quick-look 
message box, though runs a little faster than the local version. 
The fourth button `Show Genera' shows the Fortean genera of which the set is a member. 
The remaining button `Open Complex' opens a new screen called'Set Complex for current pc-set' 
which combines the functionality of the first and second buttons above. It thus shows all the set 
complex data in respect of the current set, both locally (in terms of the current work) and globally, 
giving comparisons in the top right hand corner. The screen is shown below in Fig. B. 3 
The comparisons (top RH corner) allow you to see how the sets you have logged against the cur- 
rent work compare with the `global' breakdown of the pc-set. 
The button called `Open Explorer' opens the `Set Explorer' window (described in detail below), 
with the data you have selected loaded into its boxes. 
The `Set Complex for current pc-set' screen can be closed by clicking on `Close'. 
local complex 
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work only) 
global comple 
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B3.5: Looking at saved sets 
B3: Understanding works, groups and sets 
Once a few sets have been entered then a user will probably wish to be able to see the pc-sets that 
have been entered. They may need to be edited or deleted, or perhaps the user may wish to take 
a quick look at the resultant set complex or do some genera analysis on selections of these sets. 
B3.5.1 The `Pc-set List' window 
Instances of pc-sets which have been stored in association with a work can be viewed through the 
`Pc-set List' window (as shown in Fig. B. 4). The window is accessed from the menu bar, by choos- 
ing < Database >, then < List Data >. Note that the window contains the list of data for the cur- 
rent work only. If you wish to view the sets of a different work, then the default work will have 
to be changed (see Section B3.2 above) 
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Fig. B. 4 
You may reorder the sets by clicking on the column titles of the list box (i. e. the grey area which 
contains the column titles) so as certain groupings will appear together. 
By selecting a set and `double clicking', you can open an edit box to edit some of the details of a 
set - perhaps the data entry was incorrect, or perhaps you wish to change details (see Edit Set Data, 
below). 
B3.5.2 To delete sets 
There may be occasions when you wish to delete a set entry from the listing. You can do this from 
this `List Data' window, simply by clicking on the set to be deleted to select it, then click on the 
button `Delete Set'. A message box will come up seeking confirmation - please read the box to 
ensure that you are looking at the right set in the right work, then click 'OK'. 
Note that you can only delete one set at a time and that this will not affect the standard pc-sets in 
the database - it deletes rather the record of the instance of that set from the database. 
B3.5.3 From here you can also: 
" Inspect the set complex for a contiguous segment of the music (by entering the bar numbers 
`Bar from' and `Bar to' in the `Complex Analysis' boxes (replacing the current text with num- 
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bers), and clicking on'Open Analysis'. (Go to Set Complex Window, discussed below) 
" Set up groups of sets by'control clicking' and'shift clicking' in the list itself (described below), 
and saving them as a group (see 'Setting up groups' in Section B3.7.1 below). 
" Look at the genera of a group of sets by 'control clicking' and 'shift clicking' in the list, then 
clicking on 'Genera of Selection' (see the section 'Pc-set genera' below). 
B3.5.4 `Control clicking' and `shift clicking' 
These are standard MS Windows procedures which have application throughout MS Windows pro- 
grams, in 'list boxes' like those of the 'Pc-set List' window described above. In order to select a 
group of sets, hold down the shift key, click on the set at the beginning of the range (it will only 
work in the left hand column which has the set name), and without taking your hand off the 'shift' 
key, click on the last set in the range (which could be above or below the current set). If this is the 
last set in the range, you can take your hand off the 'shift' button. The selected range should go 
blue (or perhaps some other colour depending on your Windows setup). Now if you want to add 
further sets to the range, you can use the control-click procedure to 'pick out' the sets. This works 
in the same way. Hold down the control key, and click with the mouse on certain sets which don't 
have to be consecutive - they will go blue which indicates their 'selected' status. 
B3.5.5 Editing data 
Another window which is accessed from the List Data screen, is the 'Edit Sets' window, opened 
by double clicking on any of the pc-set instances in the list box. The 'Edit Sets' screen will load 
with the appropriate entry. 
The Edit Sets screen is based on the Data-entry screen, and essentially has the same functionality. 
In order, however, to edit data, you must activate the edit mode on the window by clicking on 
'Edit'. This will unlock the boxes, so as they may be edited. Importantly, they will not be saved 
unless you press 'Update'. 
The Edit Data window offers all the functionality of the Data entry windows, enabling you to 
press on' < <'to expand the window and view the various complexes, and so on. 
B3.6: Groups of Sets within a Work 
One of the advantages of Set Manager's approach is that it allows the investigation of groups of sets 
within the larger context (i. e. the work) that have been delineated in some way (by context, by 
proximity, segmentation etc. ) for the purpose of analysis. Once a work has been set up and in- 
stances of sets have been added, then users can set up groups of sets within that work. The various 
terms the user has saved with the set in order to identify it (such as the `bar from' or `bar to', tex- 
ture, etc. ) are therefore very helpful in organising `groups'. Its important to also realise that a single 
instance of a pc-set can be saved to many different groups, enabling different segmentations to be 
modelled. 
B3.6.1 Setting up Groups 
In order to setup a group, open the `Pc-set List' window, and select the sets which you wish to put 
in the group (as described above). Choose `Save as Group', and the `Group Entry' screen opens, 
asking you to enter a name for the group. You should enter the details (including some form of 
description to aid later identification), then click `Save Details'. Finally close the screen. The 
group is now set up. 
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B3.6.2 Inspecting Groups 
Choose `Database', then `List Groups'. The `List Groups' screen is illustrated in Fig. B. 5 below, 
showing the group name, the work, and the description entered (if any). The user can click in these 
column headers to reorder the groups in the list accordingly, as in the `Pc-set List' screen. Clicking 
twice on an actual group opens the `Group Edit' screen as described below. The same effect is 
achieved by selecting a set and clicking on the button `Group Details' 
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Fig. B. 5: The `List Groups' window 
The'List Groups' window also includes two buttons, 'Set Complex', and 'Genera' which open the 
windows accordingly in respect of the currently selected group (see the appropriate sections be- 
low). Note that you cannot `multi-select' groups in this version of the software. 
B3.6.3 Group Edit. 
This screen which is opened by `List Groups' allows the editing of the groups. Details such as the 
name and the description of the group can be changed by clicking on `Edit'. The button availabil- 
ity on the screen will change, and the window will unlock the data for editing. You should edit 
the data, then click on `Save Changes' and the screen will return to its former state. 
Note that you should not click `Edit' to add or delete sets from a group. In order to add sets, click 
`Add Sets' and again the screen will change, allowing you to choose a set from the current work 
which you can add to the group by clicking `Add Selection'. As the title on the button suggests, 
you can add a group of sets (by using the shift- or control-clicking technique described above). 
Note that you can actually change the work from which you are selecting sets by clicking in the 
drop-down box at the top of the expanded screen, so theoretically a group can traverse distinct 
`works'. The screen will resume its normal shape after you add sets. 
You may delete sets by choosing a set from the Group edit screen, then clicking on `Delete Select- 
ed'. You will receive a warning and a request for confirmation before deletions take place. 
The group edit screen also allows access to the `Set Complex' window and the `Pc-set Genera' win- 
dow which are described below. 
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The group edit screen can also be accessed directly from the menu bar, by choosing `Database' then 
`Browse Groups'. But this will simply move through the groups in the order in which they were 
entered in the database. If you want to get to a set quickly, you should use the List Groups window 
and click twice on the appropriate group. 
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B4: Set complexes and pc-set genera 
Once the user is familiar with how the program manages sets, groups and works, it is appropriate 
to move on to the `power' functions of Set Manager, three of which are introduced in this section. 
These functions facilitate the production of swift analytical results, and additionally allow the user 
to transport the results to word processors and spreadsheets for further storage and/or reporting. 
B4.1: The `Set Complex' Window 
Forte's set complex underpins his theory of atonal music. For further discussion please refer to 
Forte 1973 and Chapter 4 of the current study. 
B4.1.1 How to get there 
The `Set Complex' window opens up set complex functionality in respect of a specific group of 
sets which can be (1) and ad-hoc selection; (2) a defined group; (3) a work (4) a contiguous segment 
in a work; or (5) a set of works. In normal use, this window is opened on the basis of a defined 
group, and is therefore opened from the 'List Groups' window. However, it might also be opened 
from the `Pc-set List' window (discussed above) in respect of the complex for a given contiguous 
segment in the music. 
Alternatively it can be opened from the menu bar, by choosing `Analysis' then 'Set complex'. 
This will have the effect of opening the complex with respect to all the sets in the current work. 
B4.1.2 What it does 
When the window opens it may be appropriate to resize it. It will not show any data as yet, but 
should show the name of the group, or the name of the work (or the bars of the work) in the left 
hand corner. In order to show the set complex, click on `Calculate Complex', and the complex 
will calculate. Because it is actually calculating all the sets, rather than referring to a database of 
pre-stored set-relationships, it takes some time (depending on processor speed, and the size of the 
complex). Eventually the screen will fill with data, which will show the set complex. Note that 
in a slight deviation from `classic' pc-set theory, the similarity functions (relationships between 
sets of the same cardinality) are included within the table. 
The user may also save the complex for output to other programs. The button `Copy to Clip- 
board' copies the complex onto the clipboard in text format. This can be then opened in MS Word 
or MS Excel (or any other word processor that allows use of the clipboard). Note that it may take 
some time to copy. To paste, open the program, then use that program's paste command (which 
is invariably Ctrl-V, the standard Windows `paste' command). 
The underlying command sets up the copy-process by separating entries with tabs, and lines-sep- 
arators with returns (which is a basic text-delimited format). To get the best results, particularly 
with larger complexes, you should pre-format the area in which the table will lie (using small or 
tiny font size with lots of tabs). 
If pasting into MS Excel, follow the following procedure to pre-format? 
" Choose a new file. 
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" To select all the cells in the sheet, click on the blank top left grey cell in the sheet (to the left of 
column title `A' and above the row title `1') 
" Choose `Format' from the menu bar, and `Cells' from the drop-down menu. The format 
window should open. In the `number' tab choose `text' from the list of possible formats. 
" Click on 'OK', then use Ctrl-V to paste in the data. 
B4.1.3 Exiting the `Set Complex' window 
Click on `Close' to exit this screen. The complex data is not stored (but of course can be recalcu- 
lated). 
B4.2: Lewin's Ifunc and embedding number 
Two functions derived from Lewin 1987 have been included in Set Manager. They are Ifunc and 
the embedding function, and their respective windows are available from the menu bar by choos- 
ing < Analysis >, then < Generalised Intervals >. 
B4.2.1 Ifunc 
The Ifunc (or Interval Function) operation compares the intervals between two sets (rather than 
within a set, the focus of Forte's interval vector), in order to determine which interval class (icO- 
icl1) is maximized. The reason this may be of interest is that this is will identify the transposition 
level that one could use in order to generate a the largest pc-set which is a subset of the two. The 
IFunc Window therefore comprises two list boxes each comprising the list of instances of pc-sets 
in the current work (i. e. they are the same). Assuming you wish to compare pc-set A with pc-set 
B, find pc-set A in the first list box, and double-click. The set will appear below the list box. Do 
the same for pc-set B in the second list box. When the second pc-set is `double-clicked' the list box 
on the lower left hand corner will populate with the is data, and the maximum is value will be 
printed on the right of the list box. 
The user may click any combination of sets. 
B4.2.2 Embedding Numbers 
This function is intrinsically more useful for pc-set analysis, as it shows how many times a given 
set is embedded within or embeds another set. 
When this window opens it loads all the saved sets of the current work into the main window in 
the centre of the screen. 
If the user double clicks on any of the sets, then all of the sets saved in the current work which 
embed or are embedded by the selected set will appear in the lower window, complete with the 
embedding number (i. e. the number of times a given set can be mapped into the other), alongside 
the transformation which is required to map the larger set into the smaller set. 
The four buttons on the right are familiar from the expanded `Data Entry' window, giving access 
to the local and global set complex data (in relation to the currently selected set). 
This is because MS Excel rather inconveniently interprets the pc-set names (6-3,5-24) as dates by 
default. The get-around described above avoids this problem. Otherwise MS Excel represents an 
excellent program to edit and manipulate a complex for partial reporting or printing. 
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B4.3: The `Pc-set Genera' Window 
B4.3.1 Getting there 
Similar to the way the `Set Complex' window works, the `Pc-set Genera' window opens up genera 
functionality in respect of a specific group of sets which can be (1) an ad-hoc selection; (2) a defined 
group; (3) a work; or (4) a set of works. The `Group List', the `Group Edit' and the `Pc-set List' 
windows all offer access to the `Pc-set Genera' window through command buttons. In each case 
text describing the group or work which has been used to open the window, will appear in the 
`Genera' window. In the case of the `Pc-set List' window, the user can select the sets (using the `ctrl 
clicking' or `shift clicking' technique described in Section B3.5.4) without having saved the selec- 
tion as a group first, faciltating a process of modelling the group before a final grouping is decided. 
The `Pc-set Genera' window can also be accessed from the menu bar by choosing, <Analysis> 
then < Genera> from the drop-down menu. Opened in this way the'Pc-set Genera' window will 
display a list box featuring all the saved works in the project. The user will then select one of the 
listed works to view the genera for a complete work, or group of works, by clicking on one or 
more works (use the Control click procedure described above). 
B4.3.2 The structure of the `Genera' window 
The 'Pc-set Genera' window appears below in Fig. B. 7. Like the Set Complex window, when it 
loads it appears blank, except that the LH list box contains either the sets of the group or selection 
from the previous window, or the list of works in the database if entered by the menu bar, and the 
second list box located centrally at the top of the window displays the genera systems currently 
loaded in the database. The first genus in the list (entitled `Forte System') is chosen by default. 
Even if you have not created any new genera systems, the five default systems (numbered 1-5) will 
appear in this box. 
The function which creates the genera table is activated by clicking on `Calculate Genera'. When 
this is done the list box in the main body of the window is populated with the sets that appear in 
the LH window, and the Squo box in the top right hand corner fills as the Squos are calculated. 
For larger genera systems, such as the K*/Kd Genera System, this may take some time depending 
on the power of the processor. You may choose to view the `reduced table' by clicking on the 
`reduce' button, which reduces the table in accordance with the generalised rules, as discussed in 
Chapter 4. The check-box labelled'Use Squo Adjustment (if exists)' refers to Kennett's adaptation 
of Forte's Squo formula when dealing with the Kd complex, in order to neutralise the effect of var- 
iations in the number of sets between the distinct cardinalities, within a matrix. 3 You may select 
a different genera system and re-run 'Calculate Genera' in order to show how a different system 
interacts with the current sets in the matrix. 
3. See Kennett 1998a: 151. See also Section 4.6.3.3 in Chapter 4 of the current study for a discussion of 
the pros and cons of the adjustment factor. 
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Fig. B. 7: The `Genera' window 
Squo listbox 
Squo Adjustment 
Two further items of functionality are available. The button called `POF' opens a window which 
shows a generalisation of Kennett's `Percentage of Fulfilment' in respect of the current matrix 
against the currently selected Genera System. ' The listbox within this window is divided into two 
sections, as shown in Fig. B. 8. 
detail of the numbers 
which inform the 
scores 
ýC 1 600 1" 00 266 00 
n o m 333 0 0 ýs o 0 o as 196 
lC2 333 00 Co 143 00 500 00 133 
45 600 OD 00 00 00 QO 00 96 
icl H01G 35 2A an2 2114 0112 IA ovs 
4 "" 1s 2/3 a'1 2/7 an in 0/0 
/ 6 
mftGm R 09 M2 iAG Ong lA a 
H0/ 24 03 an Ni On 0/2 0/0 
plüran 15 1/9 0/10 96 0/10 1/9 0 
1, v6 to an 2n on to 0/0 
G Xs4. Zi lei i A- Ins WII in aK 
H". 4 1/3 In YI OA V2 o/0 
lCäHhfiw L5 0/9 0/12 U14 W12 Ö9 N6 
0/ 16 On an un 0n an am 
IC6NhGm Y! 1n0 0/6 2/23 1.9 Us ä) 
/4/ MaM LE 1n nn 2/7 in 0/2 Nn 
summary of POF scores 
ordered highest POF to 
lowest 
Fig. B. 8: The POF window 
Assuming the genera system is not too large (otherwise you will have to scroll to gain the effect of 
top part and lower part described here), the top part of the box shows the summary of the POF 
4. See Chapter 4, Section 4.6.3.4 of the current study, and Kennett 1995: 210-215 
The `Pc"set Genera' Window Page 200 
Appendix B: User Guide B4: Set complexes and pc-set genera 
scores, listed highest to lowest, while the lower part of the box lists the genera in the genera system 
in alphanumeric order, and shows the actual numbers that inform the POF score. 
There are two buttons which generate the generalised Difquo calculations: in the lower left part of 
the screen a command button calls two successive input boxes in which you are required to enter 
the names of the two genera being compared before the Difquo between the two is calculated; al- 
ternatively (and perhaps more easily) you can select a group of genera from the Squo list box (top 
right hand part of the screen), and press the button `Calculate Difquo' and a new window will ap- 
pear which shows the Difquos between all genera selected, arranged in ascending order, as shown 
in Fig. B. 9 below. 
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Fig. B. 9: The Difquo window 
B4.3.4 Reporting 
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The results can be `lifted off' the matrix and pasted into a word processor in several different ways. 
The button `copy' in the lower left corner copies the contents of the matrix window to the clip- 
board, and the command 'Ctrl-V' on the keyboard will paste it into whatever MS Office program 
(MS Excel, MS Word or MS Powerplay) you choose (note that the target program must be open and 
the appropriate document be `in focus', first). It is advisable to do some pre-formatting in the tar- 
get program as described above. 
The function `Get all Genera' automatically cycles through and lifts off the data as used in the `top 
three genera by system' tables that underpin the genera analysis of the current study. However 
the data is `pre-formatted' in MS Excel first. The file `tmplateForGeneraDias. xls' contained on the 
CD-ROM facilitates this task. To make use of this functionality, copy this file to your hard disk, 
open the file, and place the cursor on the cell C10. Then switch back to the genera screen in Set 
Manager, click on the button `Get all Genera' and wait for the message box to inform you that the function has finished (it may take some time on a slow machine). Switch the focus to MS Excel, be 
sure that the cursor is still on cell C10 and type ctrl-V. The sheet should fill with data, and rows 
1-3 and 5-7 should show the relevant `top three genera by system'. 
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B4.4: Forte Genera creator 
B4: Set complexes and pc-set genera 
This window is opened by choosing < Analysis >, < Forte Genera Modeller>. It was used in the 
process of generalising Forte's rules for genus creation, and its functionality is, in the main, repli- 
cated by the `Set Explorer' window, which exceeds it in scope. However it has been retained be- 
cause it isolates a specific area of functionality, allowing the algorithms which underpin Set 
Manager to be checked in terms of their capability to generate the correct Fortean pc-set genera. 5 
The functions that this window uses are the same functions used by the Set Explorer window, 
which offers a more generalised functionality. 
On the left hand side of the window (refer to Fig. B. 10 below) all sets are listed, and when a given 
set is selected the explanatory details are refreshed. A chosen set can be transferred to the text box 
on the right, by choosing `Add selected set to list'. A number of sets can be chosen (as progenitors). 
The button `Show Forte Genus' populates the RH list box with the genus created using the Forte- 
an rules. 
The functionality to save the list as a genus to the system has not been included (and is available 
from the `Set Explorer' window) 
Fig. B. 10: The Forte genera creator window 
B4.5: Clear temp tables 
A large number of temporary tables are created by the program when users examine the genera for 
a given segmentation. The program manages these by deleting tables when it closes, and a message box is generated that the program is going to do so - just click 'OK' when one of these message boxes comes up. 
5. That is, in terms of Forte 1988a (with the amendments noted by Ayrey in Ayrey 1998). 
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B5: Explorations 
The centre-piece of Set Manager is the `Set Explorer' window which is, perhaps, capable of telling 
the user `everything he/she ever wanted to know about pc-sets, but was afraid to ask'. Not only 
is it a valuable reference for pc-set theory and analysis, but it also provides the functionality to 
model and save genera and genera systems to the database, enabling them to be used in the analyt- 
ical process 
B5.1: Introduction to the `Set Explorer' window 
The Set Explorer window allows the user to examine the complexes of a selected pc-sets and `play' 
with the results. That is, for example, the user may select the K* complex of 6-Z19 (select the set 
from the listing and press the button K* Complex - Box 1 will fill with data), the Kh complex of 
6-22 (similar process fills box 2), and look at the intersection set of the two (chose the checkboxes 
against boxes 1 and 2, and choose `Intersection' from the RH group of functions -a third box fills). 
this is the example which is shown in Fig. B. 11 below. 










Fig. B. 11: The `Set Explorer' window 
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B5.2: The 12 standard functions 
B5: Explorations 
The 12 standard functions (on the left hand side of the screen) which act on the selected set from 
pc-set listing, are perhaps self-explanatory, except for `Forte Genus' and `Parks IV'. The former 
calls a function which takes the selected set and performs Forte's rules for genus formation num- 
bers 1 and 2 (plus the additional Rule 3 described in Chapter 4 of the current study) on the set, 
returning the resultant set to a box. It should be noted that in keeping with Forte's procedures, 
the listed sets will only include 3- to 6-member sets (although the genus includes the complements 
of these sets). The full set can be ascertained by pressing `generate complements' then selecting 
both boxes and pressing `Union'. It is interesting to note, furthermore, that in all cases this set will 
generate the same pc-sets as if one chooses `Kh' (and added the selected set and its complement to 
the output). This underlines that Forte's rules for genus formation are only significant if using 
more than one set as progenitor. 
The Parks IV function generates a set of sets that use the interval vector as the input to set selection. 
Chapter 4 of the current study surmised that Parks uses criteria from the icl component of the 
interval vector to determine the contents of his chromatic genus. This function generalises that 
algorithm allowing the user to choose which interval-class (1, representing the semitone, to 6, rep- 
resenting the tritone) on which he/she wishes to focus, and which displacement number is to be 
used (the default is 2, which was the number used in the algorithm used to generate Parks's chro- 
matic genus). 
B5.3: The 17 operational functions 
On the right hand side of the Set Explorer screen are 17 functions which take input from one or 
more list boxes (which of course have to be selected clicking on the checkbox in order for the func- 
tions to work) and generate a group of sets which are sent to the next available box. A description 
of what the function has done (based on the descriptions of the input set-groups) is also pasted 
above the box, and where there is insufficient space for the description, it is possible to read the 
full text by clicking twice on the (incomplete) description. A message box will display the full de- 
scription. The following list describes the operational functions in full. 
Genera 
This function takes the input of just one box (if more than or less than one box is checked then an 
error message is produced), and opens the Genera screen (described above) with the contents of the 
checked box as the input. One can then carry out genera analysis on the contents of the input 
box. 
Union 
This function takes the input of at least one checked box and generates the list of sets which form 
the union of all selected boxes. In doing so it removes any duplicates. 
Clear Box 
This function clears the contents of all checked boxes and is useful if one needs to clear some space 
for further analysis. A message box prompts the user to confirm the clearing of contents for each 
box checked. 
The 12 standard functions Page 204 
Appendix B: User Guide 
Add main set. 
B5: Explorations 
When the user loads the K* or Kh (or other) complexes (using the 12 LH functions described 
above) the functions do not load the selected set (after all in Forte 1973, the Kh sub-complex list- 
ings did not include the sets themselves). This function allows the user to add the selected set (and 
optionally its complement). It also enables one to build an ad-hoc listing one at a time, by select- 
ing a set in the pc-set listing box, and clicking on `Add main set'. 
Intersection 
This function takes the input of at least two checked boxes and generates the list of sets which 
form the intersection of all selected boxes. 
Sort 
This function sorts the sets in the checked boxes. This is useful from time to time, as some of the 
functions leave the sets unsorted. 
Remove Sel 
This function (an abbreviation of `remove selection') removes a group of sets from a box. It 
requires the user to choose just one box, check it, then within that box select a group of sets (one 
can use the shift key in combination with a mouse click to select a group of adjacent sets, or the 
ctrl key in combination with a mouse click to pick out and select numerous sets). 
Exclusive Or 
This function requires the selection of two boxes (i. e. two boxes must be checked). It generates the 
contents of the first box which are not in the second and adds to these the contents of the second 
box which are not in the first. 
In 1 not in 2 
This function requires the selection of two boxes (i. e. two boxes must be checked). It generates 
(optionally through a message box loop) either the contents of the first box which are not in the 
second or the contents of the second box which are not in the first. 
Generate Complements 
This function takes the sets from a single checked box, and generates the list of complements of 
these sets. 
Add Z-related sets 
This function takes the sets from a single checked box and generates the list of sets which are Z- 
related to any Z-type set that is listed in the input group. If the user requires the Z-related sets to 
be added to the original list, he/she may subsequently use the Union function on the input and 
output content of this function. 
Reduce to card 3-6 
This function returns the sets of a single checked box which are of the cardinality 3-5 and the sets 
of cardinality 6 whose ordinal are less than or equal to 35. The purpose is to generate the'half set' 
of pc-sets and is sometimes useful to check compatibility with Forte's work. Note that one can 
Reduce to card 6-9 by taking the input and output of this function, and using the 'In 1 not in 2' 
function, although one would have to be careful about the self-complementary hexads which 
would not be included in the output of this, but might well be required. 
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Rule 2 
B5: Explorations 
This function takes the contents of a single checked box, and applies a generalised Rule 2 to the 
group. The process can take some time, and generates a list of sets from which the user is required 
to select a set to represent the `viewpoint' of the operation. For further information, see Section 
5.3.1.2. in Chapter 5 of the current study. 
Is it closed 
This function takes the contents of a single checked box and determines whether the group is 
closed around K and whether the group is closed around Kh reporting the results separately in a 
single message box. In accordance with Forte 1973, one will find that invariably the Kh complex 
of a six-member set is closed around K but not around Kh. The function has been included to 
allow the user to determine closure properties for a group of sets that might be a prospective 
genus, and has been derived through several steps. 
Move to Front 
This pragmatic function assumes the checked boxes are to be retained, and the others discarded, 
and moves the checked boxes to the front having deleted the non-checked boxes. The function 
does not iterate through the non-checked boxes (as does the `Remove sel' function), rather it offers 
an initial warning after which if the user consents, all non-checked boxes are immediately cleared. 
Difquo 
This function takes the contents of two checked boxes, and calculates the difquo between the two, 
which it displays in message box. 
Difquo group 
This function takes the contents of two or more checked boxes, and calculates the difquo between 
all combinations, which it displays in a listbox within a window. 
B5.4: The six `special' functions 
These functions provide specialist functionality based on lists (or groups of lists) of pc-sets that 
have been checked, that effectively interfaces with other parts of the program. 
Show Graph 
This function takes the contents of a single checked box and inputs these into a Set complex win- 
dow, allowing the user to see how the individual sets interact with each other in terms of the set 
complex. One could investigate, for example, the degree to which a given listing might be closed 
(around K or Kh). 
Save Genus to DB 
This function is used to save the contents of a single box (which should be checked) to a genera sys- 
tem. The user is prompted to either create a new genera system, or choose one of the existing ones 
(not including the five default systems). Once a new genera system has been saved (or an existing 
genera system selected) the details concerning the actual genus must be filled in, on the lower part 
of the new genera form. The user can check the results of this by selecting <Database>, < List 
genera systems> from the drop-down menu. The window (described below) will show a sum- 
mary of all existing genera systems. 
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Save boxes to TmpGenus System 
B5: Explorations 
This function takes the checked boxes, and creates a genera system, for which the contents of each 
checked box constitutes a separate genus. The user is prompted to supply the name of a genera 
system, and the function moves through each of the checked boxes, asking the user to supply a 
name for each genus (but using the names supplied in the text boxes above the listing as the default 
names - the user should change these in the input box). Once all checked boxes have been entered 
the function completes. The user can check the results of this by selecting <Database>, <List 
genera systems> from the drop-down menu, and selecting the most recently entered genera sys- 
tem from the bottom of the list. 
K* Intersect 
This is a specialist area of functionality which is discussed below, in the next section. 
Show/Load current genera systems 
This function allows the user to load an existing genus into the next available list box. It opens the 
'list genera systems' window from which the user is required to select a genus, and returns the pc- 
sets within this genus to the next available list box. It is useful for comparing the results of existing 
genera with a listing which has been acquired by data manipulation on the screen, or to expand an 
existing genus with selected sets (or groups of sets). 
Load group of pc-sets 
Just as the last function took stored genus listings, this function allows the user to load an existing 
grouping of pc-sets (i. e. a grouping which has been defined from a work), and add these to the next 
available box. This might allow one to check a particular grouping against another, or compare 
different groupings in terms of the 'difquo', or a given grouping against a specific genus and so on. 
B5.5: Genera Systems window 
In order to check and view genera, the `Genera Systems' window has ben developed. It is accessed 
by choosing < Database >, then < List genera systems >. 
This window shows the different genera systems that have been saved to the program. There are 
five default genera systems - the Forte system, the K* System, the Parks 1989 system, the Proposed 
genera system, and the Forte (comparable) system. Users can add others as described in the Set 
Explorer section. This window allows the user to investigate the contents of the various genera 
systems (and indeed the various genera). It therefore separates out the concept of Genera system 
(shown at the top left), genus or genera (listed in the main body of the left hand part of the win- 
dow), and members of the genus (listed in the right hand part of the window) - see Fig. B. 12 below. 
The two boxes in the top right give interesting information about all the sets `covered' by the gen- 
era in the genera system, effectively forming a summary of the genera system. This information 
assists in the development of new genera systems by giving the user an idea of which pc-sets have 
yet to be `covered' (sets not included) by the genera in the system, and what the counts are (i. e. 
how many genera in the current genera system include them) of the various sets which are covered. 
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The lower buttons which delete currently selected genera, and currently selected genera systems 
are self evident, and although the user is prompted to confirm, they must be used with care. It is 
not possible to delete the default systems using these functions, however. 
B5.6: The `K-" Intersection 'functionality 
This functionality is accessed via buttons on the Genera window and in the Set Explorer window. 
Simply explained, the function allows one to compare a segmentation (the group of sets which 
forms the basis of a given `Genera' window, or a checked group of sets from a 'Set Explorer' win- 
dow) with the genera formed by the intersections of all 208 pc-sets' K* complexes. There are 
21,736 such distinct combinations. The function was inspired, to some degree, as an experiment 
to test Parks's comment that he saw pc-set genera analysis ideally as an attempt to find the perfect 
genus (for a given segmentation). Its design was not intended to begin the process of identifying 
all possible combinations of pc-sets that could be genera (which Parks has calculated to be in the 
order of 2 to the power of 208), but rather to gain experience of trying to determine close-to-perfect 
genera, for a given segmentation, and to raise the question as to whether it would be feasible or 
useful. Because in its simple form it models intersection rather than union it may be seen as falling 
short of such a usage. However, as will be suggested below in the section entitled `Advanced usage: 
recursive functionality of the K* intersections', it can be used in a way such that also effectively 
models `Union', and makes some `inroads' into the objective of penetrating all set combinations. 
B5.6.1 Simple usage of K* intersection functions 
From `Genera' or `Set Explorer' the user will select `K* Intersections', and the system will save the 
input group of pc-sets to a temporary table and attempt to match these up with the 21k genera in 
the database. This will obviously take some time (even with a fast processor). To give an example, 
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an 800Mhz AMD Athlon machine with 256 MB of RAM and a hard disk with a seek speed of 9ns, 
returns the result within half a minute (depending on size of segmentation). At the beginning of 
the process, the system will ask the user if the result should be returned ordered by Squo or by 
`number of hits'. If the latter is chosen, then the system will order by descending Squo after 
`number of hits', as shown in Fig. B. 13 below.. 
`Genera' window in the background 
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Fig. B. 13: The `K* Intersection' window 
The number of lines in the result (i. e. genera returned) will depend the size of the particular seg- 
mentation -a large segmentation will have more likelihood of `hitting' a greater number of K* in- 
tersection genera - and only the smallest of K* intersection genera will not have any hits at all. A 
smaller segmentation will not include a significant number of sets, and a greater number of K* in- 
tersection genera will not have any hits with this segmentation (and thus be excluded from the final 
result). 
Invariably, when ordered by `number of hits' descending, the result will show that the highest 
number of hits is close to (if not equal to) the number of sets in the segmentation - and indeed there 
may well be several genera which hold this number of hits which are seemingly perfect genera - 
until one remembers the purpose for the Squo in the first place, and that a sizable number of these 
genera have large numbers of pc-sets (say 150 sets out of the 208) in any case. Unless there is some 
characteristic of such a genus that reflects aspects of the musical surface (say a reiteration of a par- 
ticular progenitor set), this effectively demonstrates the inadequacy of applying genera theory in 
this way (i. e. without a measure like the Squo). If, on the other hand, the genus is not so large, 
(suggested by the fact the Squo is relatively high in comparison with the other Squos that have a 
similar number of hits) then one may have an observation of some significance. 
Alternatively, when ordered by the Squo descending, one will find that the number of sets in the 
top ranking genera are rather small, and even though (technically speaking) such a genus may be 
exhausted by the segmentation, but in fact there were only five or six genera in the genus in any 
case., undermining the significance of the observation. 
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What is required, therefore is a genus with a relatively high Squo and a reasonably low cardinality 
(but not too low) in relation to the size of the segmentation. The problem is that how can one 
keep track of such a genus while still addressing the pc-sets not covered by the genus? 
B5.6.2 Advanced usage: recursive functionality of the K* intersection functions 
A functionality has been implemented that allows the user to select a genus from the 'K* Intersec- 
tion' screen, and place such a genus on a (newly created) 'Set Explorer' window, alongside the 
group of sets from the segmentation (or matrix) which was used for the K* intersection function 
call in the first place. This allows the user to find out what is in the original set which is not in the 
genus selected, and use that (hopefully small) group as an input to a further iteration of the K* in- 
tersection function. Moreover the new 'K* Intersection' window will interact with the just-creat- 
ed 'Set Explorer' window so as one use further iterations of the process (with the residue pc-sets 
getting fewer and fewer) while still keeping a track of the sequence of genera thus created in the 
one 'Set Explorer' window. Such a process can properly be called recursive because it continuous- 
ly applies the same function to the residue of a group which the function has addressed, until the 
group is exhausted. 
It is important to note that from the second iteration onwards, because one is using the K* inter- 
section function on the residue sets (those not already hit by the selected genus) the new Squos will 
not relate to the original Squos, and one is in danger of losing touch with this, so a further item of 
functionality is provided whereby the original Squos (pass 1) can be recalled to any of the later'K* 
Intersection' screens, so as one can see how a particular genus (which might after all perform well 
against the existing residue) originally performed. A windows message box therefore comes up af- 
ter the button is pressed to open 'Set Explorer', asking if the user wishes to (re)set the current 'K* 
Intersection' window as the main window. The user should answer in the affirmative on the first 
iteration (after all this is the version of K* intersection data that we wish to keep in the back- 
ground), but in the negative (click on 'No') in subsequent iterations because those are the 'K* In- 
tersection' windows which we wish to discard - the information has been saved on Set Explorer in 
any case. The diagram below in Fig. B14 shows the procedure. 
In this way one can generate a highly appropriate set of genera for a given segmentation. That is, 
highly appropriate because each iteration will have isolated a genus on the basis of hits and Squo. 
Moreover, because the results are placed on the Set-Explorer window, it is possible to save the gen- 
era as a temporary genera system. In this way the procedure touches upon Parks's perfect genus 
based on potentially infinite combinations, as the genera are based on K* complexes of real pc-sets 
and so their combination could be viewed as effectively a union of the set-complexes. 
In practice, however, the danger is that while one can thus provide an `appropriate' genera system 
for a particular segmentation, this genera system may not relate to any other segmentation. The 
`trick' in pc-set genera is to identify genera systems which are suitably general for common use. 
Note that the `advanced recursive functionality' is not available if the K* intersection query begins 
from the `Set Explorer' window. 
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Fig. B. 14: The recursive K* intersection process 
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B6: Future Developments 
As described earlier, Set Manager is a prototype, used to help the research for, and the preparation 
of, the thesis of which it forms a part. Whether or not it is useful to other theorists or analysts is 
yet to be determined. The following features could easily (and perhaps should) be added to the 
software if it were to be released for general distribution: 
" Capability of associating Groups as input for the Set-complex and for Genera windows. 
" Help screens. 
" Saving projects as different files, and clearing databases. 
" Being able to load saved files (having saved the current one). 
" Possible interface with Finale and Sibelius. 
" Improved data entry capability (using a midi keyboard, for example). 
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Appendix C: Documentation for Set Manager 
This Appendix is intended for a technically minded reader who may have some experience in com- 
puter programming, without being necessarily an expert, and wishes to understand more about the 
structure of the program. It explains in broad terms how the program is structured (its architec- 
ture) and lists in Visual Basic-specific terminology its various components. It does not represent a 
`full documentation', rather it serves as a guide to the structure of the program, the commented- 
code for which is supplied on the accompanying CD-ROM. 
C1 Why use Visual Basic? 
Although it does not belong to the family of `scientific' programming languages (as might be said 
of C, C+ +, Fortran and even Pascal), nor does it belong to the class of `artificial intelligence' lan- 
guages (like Prolog or Lisp) that have become popular in the field of `Computers and Music', this 
`high-level' language was chosen because of its capacity to construct user interfaces quickly. A key 
objective for Set Manager was neither to set it the task of identifying new theoretical terms of ref- 
erence, nor to attempt to get the computer to function `intelligently' in making hermenutical de- 
cisions, but rather to take existing theory, apply the generalisations necessary to bring the various 
strands together (a serious theoretical undertaking in any case, as Chapter 4 of the current study 
indicates) in order to offer a program which makes this theory available to all. To be useful, Set 
Manager would have to include a relatively large number of screens. In this sense the program may 
be regarded as a prototype rather than a 'fully-fledged release'. Although Visual Basic does not ful- 
ly support `Object-Oriented Programming' (in that it does not support inheritance)' it does sup- 
port the design and deployment of objects, which will render the program relatively easy to 
translate into other languages, while also rendering the underlying code comprehensible to other 
programmers. 
The advantages of the object-oriented approach over a 'functional' oriented approach might be 
summed up as follows: 
... the object-oriented approach 
focuses first on identifying objects from the application domain, 
then fitting procedures around them. Although this may seem more indirect, object-oriented soft- 
ware holds up better as requirements evolve, because it is based on the underlying framework of 
the application domain itself, rather than the ad-hoc functional requirements of a single problem. 
2 
Thus the key advantage of this approach is the fact that the program can be easily expanded and 
enhanced by adopting a modular approach to the software engineering process. Moreover, in an 
application which seeks to address evolving methodologies of pc-sets and genera systems, it seems 
appropriate to direct effort to building an application using an object-oriented approach which en- 
sures flexibility at the various levels, as well as comprehensibility. 
The fact that Visual Basic has been designed and manufactured by the same company that builds 
the operating system on which it runs, enables programmers to create and distribute a relatively 
stable product. The IBM platform was chosen mindful of the economics of the IBM machine, and 
the fact that the designers of the leading music typographical programs (Finale and Sibelius) have 
chosen to release their latest versions of their software on the PC (as opposed to the Mac). The use 
1. However `workarounds' for this deficiency are available and have been deployed in the current pro- 
gram. 
2. Rumbaugh, et al 1991: 7. 
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of a Windows API will enable a reasonably easy linkage with these programs, although this facility 
is not part of the program at this stage. 
C2 Introduction to the architecture of Set Manager 
The code in the software addresses three general levels of architecture. The diagram in Fig. C. 1 
illustrates the structure. The program is indeed organised around these three levels, with most 
classes and modules capable of being classified as belonging to one of the three. 
User Interface I VB Forms 
VB Classes 
Semantic Level VB Modules 
MS Access provides 
Database Level Database Storage 
Fig. C. 1: The application architecture 
The user interface (hereafter UI) is essentially the part of the program that the user sees. Typically 
the buttons and controls in the UI create objects which are made up of members (data items) and 
methods (or functions) that are defined by the classes and modules in the `Semantic' level. Most 
of the algorithms of the program are defined at this level. Some of these objects, however, are solely 
designed to interface with the database level, which is used for the storage of two types of persistent 
data: the reference materials (such as the definitions of the pc-sets themselves) and user-defined da- 
ta, such as the pitches within the segmentations and the particular groupings which the user sets 
up relevant to the segmentations. 
An example can illustrate how this conceptual model of levels works in practice (or at least at the 
level of the actual written code) 3 When the user types in the notes of a given segment in the `Data 
Entry' screen (accessed through the `New Data' or `Edit Data' screens) and clicks on the 'OK' but- 
ton he/she will almost immediately see the pc-set name returned to the view. In the program, the 
function behind the button (named `cmdOK'), which is part of the UI level, carries out a number 
of tasks, effectively controlling what happens at the lower levels of structure. Firstly it creates an 
object of class 'cPcCollect' (a name roughly meaning 'pitch-class collection'), which is part of the 
`semantic level'. ' In the process of creating the object this class's own code immediately tries to 
verify and interpret the user input. If there are no errors returned by the class, the object has been 
3. As Visual Basic is a relatively `high level' language, the level at which the logic of the code works is 
significantly removed from the 'machine-code' level. 
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successfully created and the `cmdOK' function can proceed (otherwise it can raise an error box and 
exit, handing control back to the user - i. e. the Windows screen). It calls the `cPcCollect' object's 
internal `normal-form' method to create the normal form and the prime form. 5 The results of 
these methods are returned to the object itself, thus become internal properties stored within the 
object. 
Moving on, as part of this same function call from `cmdOK', the `cPcCollect' object creates yet 
another object, this time of the class cPCSetDB. The sole function of this class is to provide a con- 
nection to the database, and this object is duly asked to query the [PC SET] table to generate the 
details of the pc-set. This third object is at the third level of Fig. C. 1, as is the database itself, and 
its properties are simply a replication of the fields in the database. Its methods create code to query 
the database, linking on the members of the prime form of the pc-set. At this stage it should not 
fail as the cPcCollect object has already verified and put into a suitable form the pitch-class names 
which have been entered in the user interface. The information gained from the database (in this 
case pc-set identity) is stored in a new object of class cPcSet. This class is used to store the `verified' 
pc-sets themselves. The object is then passed back (by reference) through the objects already dis- 
cussed; 6 from the cPCSetDB object to the cPcCollect (where a reference to it is temporarily stored 
in case needed later), and finally to the user interface function (cmdOK) which has established a 
variable of class cPcSet ready to store the information, which is duly sent to appropriate fields on 
the screen. It also sends the normal form to the screen within this process (which has been stored 
as properties of the cPcCollect object). The entire process takes a fraction of a second. 
The code on the user interface (function `cmdOK') is thus only a few lines in length (most of which 
is `error trapping' should something go wrong with the object creation), and easily comprehensi- 
ble. The real work is done by the objects, the workings of which are similarly comprehensible in 
their own right. Apart from error trapping the calling code simply comprises instructions to create 
the object and call the normal form, at the same time setting the pcSet variable to the return refer- 
ence of the appropriate pcSet (which is gained from the database). Finally it prints out the various 
items of data. 
C3 The database Level 
Most computer applications make use of and return data, however not all programs will be re- 
quired to save the data so as it can be made available to a future program session. At the time of 
designing a program, a key decision has to be made regarding its functionality and whether the data 
needs to be `persistent' beyond the current session. In the context of any analytical project it seems 
appropriate to develop some form of data persistence, and indeed the larger and more ambitious 
the scope of the project, the greater the need for data persistence. Data persistence does not neces- 
sarily need to be built into the application by making use of a database, but if the data can be struc- 
4. Note the difference between class and object. An object is the instantiation of a class. The class is 
the set of methods (functions), properties and events which are effectively the written code. The 
'creation of an object' is what happens when the program runs and this class is called. 
5. A method is a function which operates within or internal to a class. 
6. 'By Reference' (as opposed to 'by Value) here refers to a programming technique of passing data 
(often arguments) between functions and objects. It distinguishes `passing the actual object' from 
'passing a copy of the object', and is achieved by sending around the address of the object which 
physically exists at a memory location. It is thus very quick. In Visual Basic one can only pass user- 
defined objects between other objects by reference. 
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tured in terms of tables and fields, it makes good sense to make use of an 'off-the-shelf' database 
product. In the current project, there are three main advantages of this approach. 
The use of a database facilitates storage of user-entered materials, and because classes (and the un- 
derlying methods) can be written to provide 'early bound' access to the underlying tables, 7 it can 
be used as a means of quickly referencing fixed materials. In the above example a class has been 
devised to manage the connection to the database. This is achieved efficiently because the link be- 
tween the program and the database file (the interface) is established at the time the program loads, 
although the details of a particular 'query' are not known until called. The speed is achieved be- 
cause of the technology of modem databases such as MSAccess and the interface between program- 
ming languages and the database. 
Moreover, the technology which ensures speed of the operations of a database can be used to ad- 
vantage by modelling, in relational database terms, the problem of mapping a given segmentation 
to the list of sets in a genus (thereby enabling a large number of possible genera to be assessed). In 
using 'tables' and 'joins' in this way there is a significant performance enhancement against algo- 
rithms which would have to match genera to segmentations in memory. Specifically the join op- 
eration built into the query language (SQL) directly matches the pc-sets in the reference table to 
be matched with the pc-sets in the user-input x table, and the matches are done 'at source'. 8 
Thirdly the database model offers an easy way of storing user-entered information, so as the seg- 
mentations made (or indeed new genera models formed) can be stored easily in an 'off-the shelf' 
type solution in which security and maintenance are essentially 'built in'. The cost for this conve- 
nience is a degree of customisation to enable the interface between the database and the pro- 
gramme. 
It is useful to understand the way in which the relational database has been structured. Fig. C. 2 
shows an 'Entity Relationship' model of the structure of the database. 9 The squares represent the 
'entities' which are mapped to 'relations' in the physical database, the diamonds represent intersec- 
tion tables which resolve 'many to many' relationships between relations. The ovals on the dia- 
gram represent the data members of the entities (and thus would map to 'fields' in the underlying 
relations. Just a few of the data members are shown in Fig. C. 2. 
7. Late and early binding are terms used in Object Oriented Programming, to indicate whether the 
links between objects are created before compiling (early binding) or at run-time (late binding) 
8. SQL stands for 'Structured Query Language', and is a generic scripting tool used within relational 
database systems (of which MS Access is one) whereby the database 'queried' for information. 
9. Entity Relationship models (E-R models) are part of database theory. Definitions can be found in 
standard texts such as Date 1995: 347-363 and Silberschatz et at 1997: 23-36. 
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Genus Defs Genera 
Current Work Systems 
CQ3bposer Forte Genera 
Custom Genera KD Complex 
Works 









Fig. C. 2: The E-R Model 
The following table in Fig. C. 3 describes the various entities and their functions: 
Table Name Description Main Fields 
[WORKS] This storage table contains information about a piece of Work Name 
music. It is effectively is a logical grouping of 'Groups'. A Composer 
single work may have many sections (groups), and each Group ID (Foreign Key) 
section will have just one work associated with it. 
[SET DATA]' Used to store the information about a melodic or har- Set Data ID (Table ID) 
monic segment, including the whereabouts in a composi- Notes 
tion, which pitch-classes, texture etc. as entered by the Normal form 
user. Moreover, it stores the normal form, and the pc-set Prime form 
name etc. as calculated by the software on the UI. A row Set 
in this table represents an instance of a pc-set. Although 
this table contains some data which is not 'normalised', it 
Start Bar No 
Finish Bar No 
enables quick and easy access to information. Groupings ID (foreign key)` 
Set Prefix (foreign key) 
Set Suffix (foreign key) 
Fig. C. 3 : Table showing the list of tables used in the database 
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Table Name Description Main Fields 
[GROUPS] Used to store a description of logical section of a Group ID (Table ID) 
composition. A 'group' therefore organises the Group Name 
composition into sections, forming an entity to which Group Description (text) 
instances of pc-sets can refer. Note that the way in which Work 
this has been structured, using the [GROUPINGS] table 
rather than directly joining to [SET DATA], allows 
sections to overlap (or to be subsets of each other). 
[GROUPINGS] This is an intersection table, which resolves the 'many to Group ID (Foreign Key) 
many' relationship between the tables 'Groups' and 'Set Set Data ID (Foreign Key) 
data', allowing distinct instances of'Groups' to have many 
'Set Data' items, and distinct instances of 'Set Data' to be 
able to be associated with several different 'Groups'. 
[PC SETS] This reference table contains the definitions of the pc-sets. Set Prefix 
Note the way in which the fields have been arranged, sep- Set Suffix 
arating the pc-set name into 'Set Prefix', 'Set Suffix' and Z 
'Z'. The fields [PC 1], [PC 2] etc. store integer values rep- PC 1 
resenting the distinct values of a prime form. 3-1 for exam- PC 2 
ple which have 0,1,2 in fields [PC 1], [PC 2], [PC 3] with PC 3 
the remaining fields f PC4] to [PC 12D blank. The field etc. 
[Order] is an integer value 1-208 which enables otherwise Order 
illogical ordering (where 5s and 7s, for example, have to 
appear in the same quadrant in the 'Set Complex' table) 
[GENERA This entity represents an entire genera system and enables Genera System ID 
SYSTEMS] a set of genera to be collected together. An example of a Genera System Name 
`genera system' would be the 12 genera described by Forte Genera System Description 
in his 1988 system. 
[GENUS DEFS] Used to store instances of a genus (a row represents a Genus ID 
genus). Note that if a genus is part of two separate genera Genus Name 
systems, it will need two entries in this table (as there is 
not intersection table between this and [GENERA 
SYSTEMSD 
[FORTE Reference table, used to store the pc-set members of Genus ID 




[KD COMPLEX] Reference table, used to store the pc-set members of Genus ID 
Kennett's 'KD Complex, which approximates to Parks's Genera System ID 
'Simple Genera'. Set Prefix 
Set Suffix 
z 
[CUSTOM Reference table, used to store the pc-set members of any Genus ID 
GENERA] custom designed genera (further details of which would be Genera System ID 
saved in [GENUS DEFS] and [GENERA SYSTEMS]. Set Prefix 
Set Suffix 
z 
Fig. C. 3 (ctd): Table showing the list of tables used in the database 
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Table Name Description Main Fields 
[KD Reference table structured in the same way as the three Genus ID 
INTERSECTION] reference tables in the three preceding entries. This table Genera System ID 
holds the listing of the intersections between each Set Prefix 
combination of pc-sets (i. e. 3-1 and 3-2,3-1 and 3-3,3-1 and Set Suffix 
3-4 and so on) .f Although this data could have been stored Z in [CUSTOM GENERA], it was decided that, because of 
the large number of rows it contains it should be held 
separately in order that [CUSTOM GENERA] runs 
quickly. f, 
[KD Reference table which shows the counts and other relevant Genus ID 
INTERSECTION information pertaining to the [KD INTERSECTION] Name of Genus 
COUNTS] table. Member Count 
Fig. C. 3 (ctd): Table showing the list of tables used in the database 
a. The standard typographical notation for a table is to enclose the name in square brackets. This practice 
will be adopted throughout the current work. 
b. Definitions of third normal form (3NF) can be found in Date 1995: 288-312. This is the only table 
which is not in 3NF. 
c. A 'foreign key' is an attribute field (or set of fields) which can be linked with a key field (or set of fields) 
in a separate table. See Date 1995: 116-117. 
d. The primary role of an `intersection table' is to resolve a 'many-to-many' relationship between two enti- 
ties. In this case an instance of a set in a composition (represented by a row in the table [SET DATAD 
may exist in more than one group (represented by a row in the table [GROUPSD. For example the 
group representing Section 1 and the group representing, say, bars 1-3 are two groups in which a given 
set a composition needs to be represented. Moreover each group should have more than one set ([SET 
DATAD. The relationship between the data entity `Groups' and `Set Data' is therefore a `many to 
many' relationship, which we say `is resolved by' the intersection table [GROUPINGS]. 
e. For further discussion of the structure of the PC Sets table, see below in the algorithms section. 
f. The contents of the table were generated by SQL which called two instances of [KD COMPLEX], 
joined them on the respective [Set Prefix] and [Set Suffix] fields, so as to return the intersection alongside 
the two IDs (which later can be used to generate the appropriate combination name). Duplications (i. e. 
the fact that the intersection 3-1/3-2 is the same as 3-2/3-1) were avoided by using a where clause that 
ensured the first ID was larger than the second. 
g. Indeed the table (with 750,000 rows) has been stored in a separate database file, so as users can choose to 
upload this large file from the installation CD-ROM. 
In addition to these tables, there is a function at the semantic level, which builds a temporary table 
`on the fly' from a collection, enabling the functionality whereby any group of pc-sets can be 
matched with any of the genera tables, without having to save the group as a group in the database. 
This empowers the end user to have a `quick look' at the genera matrix for a given group of sets 
(across any of the genera systems). The temporary tables thus created are prefixed with the letter 
`X' in their title, and are deleted when the program closes. 
The three tables [FORTE GENERA], [KD COMPLEX] and [CUSTOM GENERA], have the 
same structure, and so the information stored therein could have been stored in a single table, par- 
titioned by the join to [GENUS DEFS] which stores the [GENUS SYSTEM ID] indicator. It was 
decided that, because [CUSTOM GENERA] could become very large, it made sense to separate 
custom built genera from the reference genera details contained in [FORTE GENERA], to en- 
hance performance. Because the access to the tables is controlled by objects, the 'table names' can 
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easily be switched within the class definitions, rendering the UI level protected from having to de- 
cide which table to call. In addition, the [KD COMPLEX] table is large in itself (15k rows), and 
experimentation during the study was done to investigate the possibilities of including Parks `2- 
cynosural set' complex genera (taking the row count to 10 million rows). It makes sense therefore 
to separate out the [KD COMPLEX] table as well as the [FORTE GENERA] table from the table 
that the user will ordinarily which to edit. 
C4 The semantic level 
The semantic level is the level on which the classes and modules operate, the former defining the 
creation of objects which are instantiated by means of instructions at the user level, the latter pro- 
viding definitions of `universal' functions that the UI level and classes can call. The notion of a 
class in this application is to provide a means of implementing an `object-oriented' approach to the 
problem of calculating, modelling and storing of pc-set and genera information. 10 The key com- 
ponents of a class in Visual Basic are the `members', the `methods' and the `events', the first two 
of which can be declared public (therefore accessible to other classes) or private (only accessible 
from within the class). Members are essentially variables which hold the information that defines 
the class, while the methods are essentially functions (that can take arguments, and optionally re- 
turn data items) which operate on the members of the class. " 
C4.1 Classes which connect with the Database 
The sole purpose of a significant number of these classes is to communicate with the database level, 
at which level they either transfer into memory, or store references in memory to the information 
stored at the database level. The important point is that such information or references to infor- 
mation is structured in accordance with the class structure, which engages with the other classes in 
the program. 
Name Description Member List 
cCurrentData Database connection class - Creates the SQL and runs the mDatabase 
query which returns the list of sets in a work, group, section mWorks 
(defined by bar number range) or even an ad-hoc group, and mPCSets 
loads them into the members. Most of the members are mWhereClause 
actually collections. mGroup 
mIsAdHoc 
cCurrentWks This class interfaces with the [GENERA SYSTEM] table in the 
database, creating the SQL and can provide the list of works. It 
also handles (and checks) data entry, data edit and delete where 
required. 
cGeneraSystems This class interfaces with the [GENERA SYSTEM] table in the mGeneraSystemlD 
database, creating the SQL to return the individual rows to the mGeneraSystemName 
members (as well as the complete listing). It also handles (and mGenusSystemDescrip 
checks) data entry, data edit and delete where required. tion mDateEntered 
Fig. C. 4 : Table showing the semantic level: classes which interface with the database 
10. Although Visual Basic does not support all aspects of OOP, it does support the key components and 
can be used in an 'object-oriented way'. 
11. Events (not included in any of the descriptions that follow) are special methods which are not 
defined within the class, but are rather triggers which are raised at a point situated within the class, 
but are actually defined within (and according to the context of) the calling class (or module). 
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Name Description Member List 
cGenusDefs This class interfaces with the [GENUS DEFS] table in the mGeneraSystemlD 
database, creating the SQL to return individual rows to the mGenuslD 
members as well as a list of all the genus defs for a given genera mGenusName 
system. It also handles (and checks) data entry, data edit and mGenusAlias 




cGenusListing This class manages the interface with the [FORTE GENERA], mTableName 
[KD COMPLEX] or [CUSTOM GENERA] tables in the mGeneraSystemlD 
database (depending on the argument supplied by the calling mGenusName 
function). It creates the SQL to return the list of all the pc-sets mGenuslD 
in the given genus. It also handles (and checks) data entry, data mSetPrefix 
edit and delete where required. mSetSuffix 
mZ 
mGenusListingRS 
cGroupings This class interfaces with the [GROUPINGS] table in the mGrouplD 
database, creating the SQL and returning the appropriate mSetDatalD 
listings (which is seldom used because the table is an mGroupingsRS 
intersection table). Its main purpose is to handle (and check) 
data entry, data edit and delete on the underlying table. 
cGroups This class interfaces with the [GROUPS] table in the database, mGrouplD 
creating the SQL and returning the appropriate listings or mGroupName 
items. Its also handles (and checks) data entry, data edit and mGroupDescription 
delete on the underlying table. mWork 
cPCSet This class interfaces with the [PC Set] table in the database, and mPCSetName 
represents a pc-set. Its purpose is to determine the pc-set name mPCSetNo 
when the prime form is supplied, or the prime form when the mPCSetOrder mPC- 
pc-set name is supplied. It structures an SQL statement SetZ 
accordingly and runs the code. mPCSet 
cPCSetData This class interfaces with the [SET DATA] table in the mSetPrefix mSetSuffix 
database, creating the SQL and is capable of providing the list mWork mInputNotes 
of pc-set instances. It also handles (and checks) data entry, data mFromBar 





cPCSetDB This class interfaces with the [PC SET] table in the database, mPCSetDetails 
creating the SQL is capable of providing the complete list of mPCSetRS 
pc-sets. 
Fig. C. 4 (ctd): Table showing the semantic level: classes which interface with the database 
C4.2 Classes which constitute the semantic level 
The second and largest group of these classes represent the `objects' of the program, such as pc-sets, 
set-complexes, genera (encapsulating the relationship between `genera systems' and `segmenta- 
tions'). In many cases these classes are required to interact with each other, and so their internal 
structure is complex. In other cases the classes are rather small and seemingly trivial, and their rai- 
son detre is more to do with the need for other classes to contain structured information yet avoid 
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having to use a'bigger' more resource-intensive class. Such an example is the class `cPcSetName', 
which can be used to quickly store pc-sets within another class when it there is requirement to deal 
with many pc-sets (such as populating a listbox). One could use the separately created `pc-set' class 
but that class would involve calling the database to get full details of each pc-set, which is not im- 
mediately required here. 12 The table in Fig. C. 5 below lists these classes. The description column 
indicates the purpose of the class and, while not offering a complete listing, gives a summary of the 
prinicpal areas of functionality. 
Name Description Member List 
cDifquo This class models the functionality of the generalised Difquo mTableName 
calculations. mClause 
The two genera which are to be compared are initially loaded mGenusl 
into the class, as is the contents of each (in terms of mGenus2 
pcSetNames), by forming the SQL and running a query to the mGenusContents 
database. mGenusContents2 
cGenera This class models the functionality of the genera matrix. mSQUOscoreColl 
Primarily it creates the SQL which generates a the hit list mGeneraColl 
between the genera and matrix. It manages the loading of the mGeneraSystemlD 
genera system(s), the genera and loads the sets. Its methods mCurrentRS 
calculate and store the resultant Squos, the Difquos, the mNoOfSets 
Reduced Matrix and the POF matrix. 
cGeneraCreator This class models the creation of genera using the Fortean mPCSetCollection 
method. It implements Rules 1,2 and 3 (allowing progenitors mPCSetGenus 
other than trichords to be modelled). 
cGenus This class is a container for the Genus contents - it combines mGenuslD 
this with other information about the genus but includes a list mGeneraSystemlD 
of its contents (which it generates by creating an instance of the mGenusName 
cGenusListing class). The class is necessitated by the necessary mSupraGenus 
`low level' operations of the cGenusListing class. mProgenitors 
mGenusAlias 
mGenusContents 
cGroupCompare This class manages the comparison of lists of pcsets. It mMasterColl 
containing only one member which is a collection (containing a 
set of collections representing pc-set lists). One of its methods 
loads the list, while the remaining methods return collections 
representing the intersection, the union, the exclusive or etc. 
cIfunc This class creates `Ifunc' functionality. Ifunc is one of Lewin's mSourceSet 
constructs for measuring invariant subsets within pc-sets, and is mTargetSet 
particularly useful for showing the transposition level (of the mlFuncVector 
subset). The class operates by making use of instances of the 
cPCCollect class. 
Fig. C. 5 : Table showing the semantic level - Classes 
12. Such a case would be more coherently accommodated by a programming language which included full support for inheritance, such as C++ or Java. 
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Name Description Member List 
cKStarInt Alhtough this class directly interfaces with the database (i. e. the mNoOfSets 
[KD INTERSECTION] and [KD INTERSECTION 
COUNTS] table, it handles all the functionality of this aspect 
of the program. It takes a group of (user identified) pc-sets, 
stores them in a temporary table, then generates the SQL 
which matches the contents of this table with the [KD 
intersection] and [KD INTERSECTION COUNTS] table in 
order to calculates the Squo for each of the [KD 
INTERSECTION] combinations (in respect of the input group 
of pc-sets). The results are output to a listview in the calling 
object (or form) which has been passed by reference. 
cPCCollect The objective of this important class, is to structure a group of mCo1PC 
'notes' (held in the collection'mCo1PC') usually from user minversion 
input, into a collection of pitch classes to be stored in 'normal mIsNormal 
form'. The class also can go to the database to ascertain the pc- 
set name etc. The members mInversion and mIsNormal are 
'flags' (or Boolean values) which are set to true if certain 
conditions are met when the main methods are called. Once 
the 'Put into Normal Form' method has been run, the 
functionality of the other methods includes 'Return Prime 
Form', 'Return Set Name', 'Return Complement', 'Show IV' 
and so on. 
cPCSetName This class is simply used to structure a pc-set name - used on mPCSetNo 
occasions when lists are necessary and no further information is mPCSetOrder 
required mPCSetZ 
cPitchClass This simple class is used by cPCCollect to help verify and mPitchClass 
control user input. It takes user input (such as A#, Bbb etc. ) 
and converts it to numeric form in the range (0-12) 
cSetComplex This class loads a pc-set object, then determines the set complex mPCSet mKComplex 
for it, storing all the pc-set as lists in the appropriate member mKstarComplex mKh- 
collection. It calculates the complex on the basis of a supplied Complex 
recordset object (so it does not necessarily have to work mRpComplex 
through the entire [PC SET] table). mR2Complex 
mRlComplex 
mROComplex 
cSetComplexAna- This class manages the Set Complex matrix, by creating mCurrentSetComp 
lysis instances of cSetComplex objects (pertinent to the current mPCSetList 
matrix) and outputting them directly to a matrix (the reference mDomainRS 
to which is supplied as an argument). 
cSQUOScore This class structures information for a single genus's Squo mGenuslD 
score. Once the information has been loaded, it can calculate mGenusName 
and return the Squo. It is particularly useful for being loaded mHits 






Fig. C. 5 (ctd): Table showing the semantic level - Classes 
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C4.3 Global functions - Modules 
Visual Basic modules form a third group of elements in the semantic level which provide function- 
ality on a global level within the application. They are characteristically a set of functions which 
are grouped according to an area of functionality. These functions tend to supplement the stan- 
dard Visual Basic functions, and will invariably have a universal functionality. For example several 
classes (as well as possible functions on the UI) might require a function which returns the maxi- 
mum value of two integers. Therefore the max() function has been written and stored in the de- 
faults module. Another function written and stored in the defaults module takes as arguments a 
`collection' and a listbox control, 13 and fills the latter with the items of information from the 
former. It thus provides a link between the two architectural levels. The functions stored in the 
modules section represent operations which it has been useful to generalise to avoid writing the 
same types of code in many different places. They have been grouped into categories which are 
shown in Table C. 6. 
Name Description 
closureFunctions This module contains functions which take collections (listings) of pc-sets 
and examine their properties as a group, sometimes returning a reduced 
listing, such as the Rule2 that has been discussed elsewhere. Another 
function called `isClosed' examines the list to determine if the list is indeed 
closed. 
Defaults A large number of `generically useful' functions are stored here. This is 
the place where functions which have a universal functionality are stored 
(such as the two mentioned above) 
pcFunctions A small number of pc-set related functions (including `isIn') 
SimilarityFunctions Four functions which indicate R1, R2, RO & Rp functionality, returning 
Boolean values. The first three operate by examining the Interval vector 
of the cPCCollect objects supplied as arguments. The Rp function 
operates by looking at the Ifunc between the two cPCCollect objects 
supplied as arguments, to see if the maximum Ifunc value equals the 
cardinality - 1. 
Fig. C. 6: Table showing the semantic level - Modules 
C5 The user interface 
The code which creates and manages the user interface is contained within a set of modules, which 
are specifically associated with a single window, the technical name for which is a `form'. Apart 
from this, `forms' are similar to classes and the modules without forms in that they may be imbued 
with private and public members and methods. In the current program it is the need for a three- 
tier architecture that has dictated their main scope of being part of the UI. 
The table in Fig. C. 7 lists the modules which make up the user interface. The name of the form is 
the name used within the programming language, and the name on the drop-down menu bar and 
in the caption of the window itself, appears in parentheses underneath. 
13. A collection is a standard Visual Basic referencing structure, equating to a'doubly linked list', while 
a listbox is a Visual Basic control-type which appears on the UI. 
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Module Name Description Called by 
frmAnalysis This module sends the output of the cSetComplexAnalysis to frmMain, frmGroupEdit, 
'Set Complex' the screen, by graphing the set complex analysis on a control frmGroupListing 
called a'FlexGrid'. It also enables the user to save the 
contents of the graph to the clipboard, so as it can be saved in 
MS Word or MS Excel if needed 
frmComplex This module shows the various complexes of the current set. frmDataEntry 
'Set Complex for It is split into two sections, the first (called `local complex') (in either edit or entry 
current set' offering the summary in terms of the current work, the sec- mode) 
and (called `global complex') showing the summary in terms 
of the entire pc-set gamut. 
frmDataEntry A data entry mode and a data edit mode is available to this frmMain 
module. It looks after the data entry of a set of notes 
Two modes: intended to represent a pc-set. Using the cPCCollect class it 
1. `Data Entry' identifies the correct set and optionally allows the user to 
2. `Edit Sets' save it along with information pertaining to the location of 
the group of notes, to the [SET DATA] table. The module 
also allows the user to check how the set might relate to 
other segments in the same work. 
frmDifquo This utility module is multi mode - used where a listview Difquo mode called by 
Four Modes: control can usefully display information. Mode 1 is the frmMain 
1. 'Difquo' Difquo mode, allowing a full Difquo to be presented by the POF mode called by 
2. `POF' calling module. Note the default genera system is the frmGenera 
3. 'Rule 2' Fortean system. Rule 2 mode called by 
4. 'K* Intersect' frmExplorer 
K* Intersect mode called 
by frmExplorer and 
frmGenera. 
frmForteGenera- The form allows the creation of Forte-type genera (using frmMain 
Creator progenitors of any cardinality). It allows multi progenitors 
'Forte Genera to be added, but will not create genera where the progenitors 
Modeller' are of different cardinality 
frmGenSysEntry This form is called by the `Set Explorer' form when a user frmSetExplorer 
'Genera Systems' wishes to either (1) save a set of (modelled) genera as a new 
genera system, or (2) add a genus to an existing genera 
system. In the case of (1) it enables the details of a genera 
system to be entered, and in the case of (2) it enables the 
correct genera system to be added. 
frmGenus This module manages the functionality and display of the frmMain, 
'Pc-set Genera' genera matrix, its reduction, the Difquo listing and the Squo frmGroupListing, 
listing. In order to achieve all this, it uses an instance of the frmGroupEdit 
cGenera class, which itself interacts with the cSQUOScore frmExplorer 
class. It has three modes of operation, dictated by the 
distinct `types' of entry point. 
Fig. C. 7 : The modules constituting the User Interface 
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Module Name Description Connections 
frmGroupEdit This form enables the management of `groups'. Pc-sets are frmMain 
'Group Edit' gathered together as groups to enable analysis (either set- frmGroupEntry 
complex or genera) of a section of a work. Such groups can 
be described and those descriptions saved and edited in the 
database. The latter functionality is enabled by this form. 
frmGroupEntry This form enables a'group' of pc-sets to be created and saved frmSetData 
`Group Entry' to the database. See frmGroupEdit for more information 
about groups. 
frmGroupListing This form enables the viewing of the list of groups of pc-sets. frmMain 
`List Groups' See frmGroupEdit for more information about groups. 
frmGSName This form enables the viewing of the Genera Systems and frmMain 
'Genera System their details (including the Genera listing for a system and the 
Viewer' details of the set names). New genera systems are created by 
the frmSetExplorer form, and the results of this can be later 
checked by examining this form. 
frmlFunc This module models Lewin's Ifunc operation, allowing the frmMain 
`Ifunc' user to compare sets within the current work. It does this by 
providing two list views, representing the sets in the current 
work, and a third list view which represents the Interval 
Function (IFunc). When the user selects sets in the first two 
windows, the third window is populated with the Interval 
Function' 
frmlFuncAll This module models Lewin's Embedding operation, allowing frmMain 
'Embedding the user to select an instance of a pc-set within the current 
operation' work, and determine all its super and subsets, which are listed 
in the second window. It moreover indicates how many 
times the pc-set instance is abstractly embedded within or by 
the other set, and indicates the relationship. 
frmMain This is the first form which opens when the program begins. 
`Set Manager' It consists of a set of menu bar items, which contain drop- 
down menu item listings. 
frmSetData Shows a listing of sets in the current work. It enables the user frmMain 
'Pc-set List to examine a selection of sets in the Set Complex module, or 
(current work)' in the Genera module, before deciding to save it as a group. 
frmSetDefaultWk This form enables the current work to be changed. The frmMain 
'Set Current 'current work' setting impacts data entry (which aligns a pc- 
Work' set instance with the current work) as well as a number of the 
analysis displays, which relate to the `current work'. 
Fig. C. 7 (ctd): The modules constituting the User Interface 
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Module Name Description Connections 
frmSetExplorer This form enable the modelling of pc-set listings, with a view frmMain 
'Set Explorer' to forming Genera, on the basis of the complete pc-set range, frmComplex 
and the various 'generalisations' of genera-forming rules 
discussed in the previous chapter. It does this by allowing the 
user to populate one of several empty 'listboxes' with listings 
as defined by one of a set of command buttons. The user is 
able to select list boxes and apply commands which will 
either change the contents of the existing box or populate the 
new box with the results of 'applying' the function. A text 
box (which can be clicked to be expanded) will detail the 
'history' of the modelling process. 
frmSetUpColl This form allows the user to associate separate works to frmMain 
'Associate wks for allow a'Set Complex' window to be generated for more than 
Set Complex one work. Note that under such circumstances a set complex 
Analysis' function will take some time to calculate. 
Fig. C. 7 (ctd): The modules constituting the User Interface 
a. Ifunc represents the number of times each interval (0-11) is spanned between the two normal forms of 
an instance of a pc-sets. When any of these numbers are equal to the cardinality of the smaller set, 
then that set is in Tn with a subset of the larger set (and we can say it is embedded within it). Note 
that this is not sufficient for pc-set membership as it excludes inversion. 
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'üble 28 
Kh(4-5) Distributed over the Genera and Interpreted 
R2 R2 R2 R2 R2 RS R2 R2 
GI G2 G3 G4 G5 G6 G7 GS G9 G10 Gil G12 
RI 3-1 0 
R3 3-4 00 
R4 3-5 0 
R4 3-8 0 
R4,1 43 00 
RI 5-4 0000000 
RI 5-5 o000 
R4,1 54 o00 
R4,1 5-7 00 
RI 5-9 000ob 
RI 3-13 00000000 
R4 5-13 0 
R3 3-z38 o000000 
RI 6-2 000o000 
RI 6-z3 0000000 
RI 6-z4 00000 
RI 6-5 000000000 
R4,1 6-z6 00 
R4.1 6-7 00 
RI 6-9 o00000000 
RI 6-z12 00000000 
RI 6-15 o0000000000 
RI 6-16 0000000000 
R3 6-47 00 o" 0ooo0 
R3 6-18 000000000 
RI 6-21 00000000000 
RI 6.22 00000000000 
Coun[s: 24 23 10 5 15 14 11 16 9 12 59 
Cl G2 03 04 GS G6 G7 G8 09 G10 Gil G12 
(SI I [SU j [Sill I [SIV 
SQUO indices in Descending Order with Genera 
. 191: G5 (clroma) 
. 144: G8 (atonal) 
. 141: GI (atonal) 
. 133: G2 (whole-tone) 
. 115: G6 (semichroma) 
. 108: GIO (atonal-tonal) 
. 092: G4 (augmented) 
. 090: G7 (chroma-dia) 
. 086: G3 (diminished) 
Table 29. Kh(4-5) in Roducted Representation 




























Counts. 71 15 4 
G1 G2 GS G8 
Tables 28 and 29, reproduced from Forte 1988a: 136-137 
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